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ABSTRACT 
 
Recovery programs are one of the more important biodiversity conservation activities in 
preventing species extinction. Recovery programs require appropriate planning and 
management to achieve effective conservation outcomes. In general, there are problems with 
existing conservation and recovery programs in Australia and globally, which means that 
effective delivery of conservation programs is rarely achieved. Extensive research has been 
undertaken within the conservation discipline to identify and analyse the problems, and provide 
recommendations, including tools and processes, to improve conservation and recovery 
program management. The interdisciplinary research into these problems almost exclusively 
takes place from the conservation paradigm perspective, which emphasises the reductionist-
deductive approach. Despite the large body of knowledge gained, the lessons learned and the 
number of recommendations and tools available to improve recovery program management, the 
effectiveness of Australia’s recovery programs is widely questioned by academia and 
practitioners, and is called a national disgrace in the media (Cox 2018). 
 
As a long-term professional in the field, the researcher realised that a different approach was 
needed to identify the root causes of the problems in Australia’s recovery program 
management. This research, therefore, takes an inductive research approach (not usually applied 
in conservation research) and uses the grounded theory method (GTM) to analyse the lived 
experiences of the professionals involved in Australian recovery programs. It includes the 
accounts of 21 recovery experts and four public transcripts of the Commonwealth Senate 
Inquiry into the Effectiveness of Threatened Species and Ecological Communities’ Protection 
in Australia, held in 2012/13.  
 
The main research question was: How can recovery program management in Australia become 
more effective and efficient? To guide the research, two sub-questions, What are the current 
problems in recovery program management? and How can these problems be resolved?, 
provided the structure and guidance for the GTM and supported the development of a practical 
solution.  
This theory-building research presents a substantive theory that ‘the current “organisation” of 
recovery programs does not include the appropriate dimensions to manage recovery programs 
effectively.’ The associated theoretical model, grounded in rich data and extant literature, 
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demonstrates the core pattern and scale of the interrelated problems of design, goal and context 
for the institution of recovery programs. The explanation of the theoretical model delivers 
insights into the root causes of the problems of recovery program management; namely, that the 
current institution and its associated research paradigm cannot resolve the problems of recovery 
program management effectively, and conservationists lack critical skills and competencies to 
manage recovery programs effectively. This new knowledge and understanding informed the 
conceptual framework and practical recommendations to improve recovery program 
management, which is also presented in this dissertation.  
 
The research was intended to bridge the research-implementation gap and it delivers a practical 
model for implementation. It is considered transdisciplinary as it integrates different types of 
knowledge (i.e. scientific and lived experiences) to develop a solution informed by the needs of 
and relevant to practice. This dissertation describes the achievements for two of the three 
transdisciplinary research project phases. In the first phase, the research problem, framing takes 
place through the literature review. The second phase, the analysis of the research problem, is 
accomplished through the analysis of the lived experiences of the individuals involved in 
recovery program management. The analysis uses the grounded theory method and delivers a 
substantive theory on the problems of recovery program management. The research does not 
fully deliver on the third phase, namely the implementation and evaluation of impact of the 
proposed solution; however, it does provide a practical conceptual framework and 
recommendations for direct application to recovery program management in Australia. 
 
To the researcher’s knowledge, this research is the first to apply inductive grounded theory 
methodology as a theory-building technique to the problems of recovery program management 
in Australia. Through systematic and empirical analysis, and grounded in the rich data of the 
substantive field, it delivers a new understanding of the root causes of the problems experienced 
in recovery program management. This new knowledge both contributes to conservation 
discipline research and provides practical guidance to improving recovery program 
management in Australia in particular and generally worldwide.  
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1 Introduction 
1.1 Background of the Research  
Species numbers are declining rapidly in the current sixth mass extinction wave, which is 
caused indirectly and directly by humans (McCallum 2015). It matters that humans minimise 
the human-driven extinction of species through conservation and recovery efforts, not just 
because of the critical ecosystem services and economical value that species provide for 
humans, but also because of the intrinsic value of biodiversity (Corlett 2016).  
Given the threat of extinction faced by so many species, the need to find and implement 
effective solutions for long-term conservation and recovery outcomes is great (Elliot, Ryan & 
Wyborn 2018). However, conservation and species recovery efforts are considered ‘wicked 
problems’ (Dillon, Stevenson & Wals 2016; Elliot, Ryan & Wyborn 2018; Lintermans 2013; 
Sutherland et al. 2018; Toomey, Knight & Barlow 2017). Wicked problems are hard to resolve 
due to their complexity; they are time-urgent, they lack a clear definition, there is no immediate 
solution and they involve many different stakeholders and actors with different perspectives and 
often conflicting interests in and understanding of the problem sat hand (Balmford & Cowling 
2006; Elliot, Ryan & Wyborn 2018; Sharman & Mlambo 2012). Responding to the wicked 
problems of conservation and recovery, and managing programs to deliver outcomes 
effectively, requires an integrative, interactive and inclusive approach (Colloff et al. 2017; 
Elliot, Ryan & Wyborn 2018; Sutherland et al. 2017), referred to as a transdisciplinary (TD) 
approach (Elliot, Ryan & Wyborn 2018; Hirsch Hadorn et al. 2008a; Padmanabhan ed. 2018; 
Sutherland 2017).  
In Australia the need for the effective management of conservation and recovery programs is 
great. More than 10 per cent of the 273 Australian endemic terrestrial mammals known to have 
existed at the time of European settlement, are known to have become extinct over the last ~200 
years, in contrast to the extinction of only one native land mammal in North America after 
European settlement (Woinarski, Burbridge & Harrison 2015). Australia is third in the list of 
nations with the highest biodiversity decline score (Waldron et al. 2017) and as a developed 
nation has been found to be underfunding its conservation efforts (Waldron et al. 2013). At the 
time of writing, 388 Australian vertebrate species were categorised as threatened and 54 as 
extinct, under the Australian Environmental Protection Biodiversity Conservation Act (EPBC 
Act). 
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In Australia, threatened species recovery programs (from here on called recovery programs) are 
one of the types of conservation interventions designed to protect and restore important 
populations of threatened species and habitat, as well as manage and reduce threatening 
processes (Commonwealth of Australia 2018).  
Given the high-level threat of extinction to Australian species, it is critical that Australian 
recovery programs are effectively managed and generating recovery outcomes.  However, the 
effectiveness of the current threatened species recovery efforts in Australia has been questioned 
by academics (e.g. Woinarski et al. 2016) and it has been identified that the institution in which 
recovery program management takes place is not performing optimally (Guerrero et al. 2017; 
Holmes 2014). In addition, the Australian threatened species recovery efforts were recently 
declared ‘a national disgrace’ in the media (Cox 2018; Cox 2018a).     
1.2 Research Motivation  
This research project stems from the researcher’s professional experience working on recovery 
and conservation programs. Since 2001, the researcher has worked on and participated in the 
recovery program efforts of several Australian species. Most pertinently, in 2010, she was a 
senior manager at Zoos Victoria and was involved for three years as a formal member of the 
recovery team for the Eastern Barred Bandicoot (EBB). During this time, and in her continuing 
career, it became apparent that effective conservation is not really about the species, or how 
motivated one is to prevent the extinction of a species; it is all about the ability to manage and 
influence individuals and organisations to plan, implement and monitor recovery programs. It 
was important to the researcher that this research project would not only deliver new 
knowledge, but would also provide the means to achieve more effective recovery program 
management, reduce the threat of extinction to species and achieve long-term conservation 
outcomes.  
1.3 Justification for the Research 
Australian recovery programs have been extensively researched (e.g. Guerrero et al. 2017; 
Holmes 2014; Watson et al. 2011) but so far, the lessons learned, and the recommendations 
made have not delivered any demonstrated improvement in the effectiveness of recovery 
program management. For example, the EBB recovery program for the mainland population 
that has been ongoing since the 1980s, implemented a host of interventions such as captive 
breeding for release, fox and rabbit control and predator proof fencing around EBB habitats 
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(Hill, Coetsee & Sutherland 2018); despite all these efforts the mainland population of the EBB 
remains under threat of extinction (Woinarski & Burnbidge 2016).  
The book Recovering Australian Threatened Species, a book of hope (Garnett et al. 2018) was 
published when this dissertation was in its final stages of completion. The book intended to 
bring together the science and management of recovery programs and acknowledge and 
celebrate the extraordinary successes of individuals and organisations (Garnett et al. 2018a, 
p.3.). It also identifies the amount of funding provided and the amount still required (Garnett et 
al. 2018b, p.318) for recovery programs. However, in all its 32 chapters describing the 
successes of, and some problems experienced in, specific recovery programs, it fails to clarify 
whether the funding for species recovery programs overall was used effectively and whether 
these programs achieved any (long-term) recovery outcomes. 
Since the start of this research project in early 2013, the calls to do conservation differently 
have increased. This is demonstrated by the influx of peer-reviewed papers published in the 
conservation discipline journals identifying that the current approach of the conservation 
discipline is not achieving conservation outcomes effectively (e.g. Bennett et al. 2016; 
Braunisch et al. 2012; Colloff et al. 2017; Cook, Possingham & Fuller 2013; Di Marco et al. 
2017; Dillon, Stevenson & Wals 2016; Elliot, Ryan & Wyborn 2018; Gregory et al. 2012; 
Griffiths & Dos Santos 2012; Knight, Cowling & Campbell 2006; Manolis et al. 2009; Salomon 
et al. 2018; Teel et al. 2018; Toomey, Knight & Barlow 2017; Torkar & McGregor 2012). 
These conservationists recognise that the initiating forces for recovery programs are human 
values (Gregory et al. 2012). They also look past the disciplinary approach taken by 
conservation science and recognise the importance of multi- and interdisciplinary research, and 
the need for management competencies, such as project management, stakeholder management 
and leadership. Despite these calls, the majority of research and practice remains strongly 
embedded in the conservation science discipline and associated reductionist-deductive research 
philosophy and methodologies (Mair et al. 2018), referred to in this research as the conservation 
paradigm. There are a few who argue that a conceptual shift in the current conservation 
paradigm is necessary to address the wicked problem of conservation (Knight, Cowling & 
Campbell 2006; Toomey, Knight & Barlow 2017; Torkar & McGregor 2012). These 
conservationists encourage the conservation discipline to transcend the disciplinary boundaries 
of the conservation paradigm and include actors and stakeholders for the co-production of 
different types of knowledge. The authors argue that when the so-called transdisciplinary 
paradigm is integrated into the conservation discipline it could enable an improved response to, 
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and the effective management of, the wicked problem of conservation and recovery, and 
achieve better conservation outcomes. 
This research also uses an integrative research approach that transcends the conservation 
paradigm and holistically analyses the problems of recovery programs to deliver new 
knowledge in the form of a theory and theoretical model from which practical applications can 
improve the effectiveness of recovery program management. 
1.4 The Research Questions and Methodology 
The research questions and methodology were developed with two research objectives: (1) to 
add original theoretical content to the existing understanding of the challenges and associated 
ineffectiveness of the Australian recovery program management and (2) to develop a strategic 
and practical framework to improve the effectiveness and efficiencies of recovery programs in 
Australia. 
The research question was How can recovery program management in Australia become more 
effective and efficient? The two sub-questions, What are the current problems in recovery 
program management? and How can these problems be resolved?, provided the structure and 
guidance for the grounded theory method (GTM) and supported the development of a practical 
solution.  
The GTM is widely considered a systematic and rigorous research methodology to scientifically 
analyse qualitative data and deliver a novel, testable and empirically valid theory (Charmaz 
2006, p.2; Eisenhardt 1989; Fernandez 2003; Glaser 2006; Glaser 2014; Glaser & Strauss 1967, 
p.6; Heath & Cowley 2004; Urquhart 2013; Walsh et al. 2015). 
This research applies the inductive GTM to systematically analyse rich data sources (interviews 
and the transcripts of the Commonwealth Senate inquiry into the Effectiveness of Threatened 
Species and Ecological Communities’ Protection in Australia, held in 2012/13). The aim of the 
analysis was to understand the problems as experienced by the individuals (referred to as 
recover experts) involved in Australian recovery program management and to detect patterns in 
the problems.  
The GTM was chosen as the research methodology for two reasons. The most important reason 
was that its inductive methodology provides a rigorous and systematic method to research the 
problems of recovery program management, holistically and unrestricted by paradigm 
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perspectives. In contrast to the reductionist-deductive research approach of the conservation 
paradigm, the inductive approach allows for an open research space, unaffected by hypothesis 
and preconceived concepts. The second reason was that the GTM as a theory-building 
methodology, had not previously, as far as the researcher is aware, been applied to investigate 
research recovery program management. 
1.5 The Dissertation Structure 
This dissertation consists of eight chapters. With the TD paradigm approach being the common 
thread of this research, the dissertation is structured in accordance with the first two phases of a 
TD research project. Chapters 2, 3 and 4 provide the frame of the research problem. Chapters 5, 
6 and 7 present the analysis the research problem. The third phase of a TD research project, 
implementation and impact evaluation, was not part of this research. Instead, the last chapter, 
Chapter 8, provides the conclusions and implications of this research and makes 
recommendations for its practical application and further research, as a third phase.  
 
The following summarises the content of each chapter and provides an overview of the 
dissertation’s structure: 
 
Chapter 1: Introduction 
This chapter provides an overview of the problem under investigation. The motivation 
of the researcher to do the research and the justification for the research are discussed. 
The research questions are presented and the choice of research methodology is 
outlined; these are described in more detail in Chapter 5. This chapter also summarises 
the discovery of, and contributions to, knowledge and completes with a list of 
publications that arose from this research.   
Chapter 2: Threatened Species Recovery Programs 
Chapter 2 is the first of three literature review chapters. It examines the literature of 
recovery program management as a conservation intervention in general, and then of 
particular relevance to Australia, to frame the problem. A summary of the research 
paradigms provides the background for a discussion of the conventional paradigm 
perspectives in the conservation discipline, referred to in this research as the conservation 
paradigm. The processes of listing species and the policy processes for recovery as part of 
the Australian regulatory commitments under the Environmental Protection and 
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Biodiversity Act (1990) are described in detail. The review of the literature that relates to 
conservation and recovery program management problems is categorised into four 
sections, namely, the prioritisation of recovery efforts, the definition of recovery, 
recovery planning and the recovery research-practice gap. The examination of the 
findings of two research projects, by Guerrero et al. (2017) and Holmes (2014), provide 
an understanding of the problems of effective recovery program management in 
Australian recovery programs from the conventional conservation paradigm perspective. 
    
Chapter 3: Project Management and Recovery Program Management 
This second literature review chapter focuses on framing the problem by examining the 
literature associated with recovery program management as a project management 
activity. This chapter provides a summary of project management and discusses project 
complexity, including the styles of project management to respond to complexity. It then 
examines the style of existing conservation project management and discusses 
conservation project management tools, including their strengths and weaknesses. A part 
of the paper written by the researcher, Willemsen et al. (2016), which describes the 
recovery program management challenges framed by a discussion of a common project 
life cycle, completes the chapter. 
 
Chapter 4: Transdisciplinary Paradigm and Recovery Program Management 
The third and last literature review chapter introduces the transdisciplinary (TD) paradigm 
and frames its relevance to recovery program management. This chapter re-examines the 
conservation paradigm and examines the calls for further transformation by 
reconceptualising the conservation paradigm. It discusses the development of TD 
thinking and its theoretical foundations. It also discusses the three types of knowledge 
relevant to responding effectively to wicked problems, the three phases of a TD research 
project, and the difference between disciplinary, inter-, multi- and transdisciplinary 
approaches. Although the literature on Australian environmental and conservation 
programs does refer to a transdisciplinary approach, the examination of the four 
typologies of TD identifies an imbalance towards scientific knowledge (closely associated 
to the conservation- paradigm), and is thus not considered a true TD paradigm approach. 
The barriers to integrating a TD paradigm, and the recommendations on how to 
accomplish this integration, are discussed in detail. Project management is considered a 
TD paradigm enabler by many (Hanisch & Wald 2011; Hollaender, Loibl & Wilts 2008, 
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p.387; Piko & Kopp 2008, p.309; Winter et al. 2006) and it is argued that a TD research 
approach can integrate the practice-based knowledge of all actors. However, the project 
management discipline does not integrate the TD paradigm without challenges. The 
chapter concludes with a brief examination of these challenges.  
These three literature review chapters frame the research problem and develop an understanding 
of the conservation paradigm perspectives, the conservation project management tools, and the 
opportunities offered by a TD paradigm for recovery program management. The next three 
chapters present the analysis of the problem, and describe the methodology, data treatment and 
findings of the research.  
 
Chapter 5: Methodology and Data Treatment 
This chapter initiates the analysis phase. It reiterates the purpose and the research 
questions in detail, and identifies the research paradigm of the researcher in relation to the 
methodology. It introduces the grounded theory methodology (GTM) in general and 
discusses the choice of the Glaserian GTM. It describes the GTM processes and the data 
treatment in detail to provide a narrative for the emergence of the theory, and then for the 
theoretical model as grounded in the data. Eight concepts were developed from which the 
theory and theoretical model emerged. These concepts are discussed further in Chapter 6, 
while the theory and theoretical model are introduced in Chapter 5, but discussed in detail 
in Chapter 7. Chapter 5 ends with a discussion of the challenges in applying GTM to this 
research and considers the rigour of the methodology to generate a valid and empirical 
theory. 
 
Chapter 6: The Concepts 
The discussion of the eight concepts identified as the key problems of recovery program 
management, supported by quotes from the data and extant literature, demonstrates that 
the emergent theory and theoretical model are grounded in the data. The detailed 
description in this chapter of the concepts that are the main problems experienced by 
recovery experts form the foundation of the grounded theory and theoretical model 
discussed in Chapter 7.  
 
  
 8 
 
Chapter 7: The Grounded Theory and Theoretical Model 
This chapter presents the emergent theory and explains that theory through the theoretical 
model of the recovery program organisation and its three problem dimensions. This 
theory, and the theoretical model, present the root causes of the problems of recovery 
program management. This new understanding leads to the development of four 
propositions and a conceptual framework which together can address these root causes of 
recovery failure and improve the effectiveness of recovery program management. The 
chapter concludes that, based on the five categories of Fernandez (2003), the emergent 
theory is a ‘good’ theory. 
 
These three chapters, 5, 6 and 7, describe the analysis of the research problem and constitute the 
second phase of a TD research project. The findings present new knowledge of the root causes 
of the problems of recovery program management in Australia. The last chapter, Chapter 8, 
concludes this dissertation.  
 
Chapter 8: Conclusions and Implications 
This final chapter of the dissertation demonstrates that the research answered the research 
questions. The contributions to knowledge are clearly outlined and the contribution of this 
research to the methodology and practices of the conservation discipline are discussed. 
The justification and limitations of the methodology for this research are also explained. 
Further research is proposed to apply the conceptual model in Australia and evaluate its 
impact on the management of recovery programs and recovery outcomes.  
 
1.6 Discovery and Contributions of this Research  
The application of an inductive research methodology to the lived experiences of recovery 
experts delivered a new theory about the root causes of the problems of Australian recovery 
program management. Through the integration of literature from conservation science, project 
management and transdisciplinary disciplines, the theoretical model that was developed 
explains the emergent theory in more detail. This theoretical model presents a high-level 
abstraction of the problems and their dimensions in the recovery program organisation, and the 
impact of those problems on the effectiveness of management of recovery programs. This new 
understanding guided the development of a conceptual framework which could in turn improve 
the effectiveness of managing Australian threatened species recovery programs.  
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The three root causes of the ineffectiveness of Australian recovery program management relate 
to the institutional approach and associated paradigm perspectives, the lack of capacity and the 
development of project management capacity and other skills necessary for effective 
management of recovery programs.  
 
This research has contributed to knowledge, methodology and practice for conservation science. 
It presents a novel grounded theory for understanding the root causes of the problems of 
recovery program management (as discussed above) and delivers a conceptual framework to 
address these problems and improve the effectiveness of recovery program management. The 
grounded theory confirmed the findings of Guerrero et al. (2017) and Holmes (2014), i.e. that 
the recovery institution was not performing optimally, and it extended knowledge through 
identifying the specific root causes. This new understanding of the root causes of the problems 
of recovery program management is critical for addressing the problems.   
The institutional approach of Australian recovery program management needs to shift from a 
research-directed style, the traditional conservation approach, towards a collaborative style in a 
recovery program organisation, in which the science and the actors’ and stakeholders’ 
experiences, capacities and competencies are integrated to achieve recovery outcomes. The 
research also contributes to knowledge, methodology and practice in the other three research 
areas of GTM, project management and transdisciplinary research. In summary, this research 
includes the successful application of GTM as a theory-building methodology to research 
conservation problems, the development of a conceptual recovery program organisation where 
project management is the vehicle for TD-paradigm research, and extends the TD-paradigm 
perspectives to the field of recovery program management. 
1.7 Publications arising from this research 
Four papers and one book chapter arose from this research. The papers were directly related to, 
and presented the outcomes of, the research. Two peer-reviewed papers were presented at the 
APROS EGOS conference in Sydney in November 2015 (Willemsen et al. 2015) and the 
ANZAM conference in Brisbane in December 2016 (Willemsen et al. 2016). The two papers 
were co-authored by two supervisors, J. Pollack and C. Algeo, and the first also included S. 
Wilkinson as co-author.  The researcher won the Best Student Paper Award in the PMI-
ANZAM sponsored Project Organising stream at the ANZAM Conference 2016. Part of this 
paper (Willemsen et al. 2016) is used in Section 3.5.  
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The third peer-reviewed paper, submitted to the Project Management Journal (Willemsen et al., 
under review), used the framework of that award-winning paper and was extended with data 
and findings of the research. At the time of writing, this paper was resubmitted for its second 
review, after addressing the reviewer’s and editor’s comments. A fourth peer-reviewed paper 
(Willemsen et al., under review) was submitted on 9 May 2018 for an academic stream 
presentation at the Australian Institute of Project Management Conference (AIPM2018) in 
October 2018. 
For all papers, the concepts were developed and written in full by the researcher with editorial 
input from the co-authors. The book chapter (Willemsen & Watson 2018) used part of the 
theoretical model and the TD paradigm outlined in this research. The theoretical model and TD 
paradigm were applied to the management of conservation programs to tackle wildlife crime as 
a threat to species extinction. The book chapter was co-authored with R. Watson, who provided 
the input on frame innovation as a TD technique for solving wicked problems.  
1.8 Summary 
This first chapter of the dissertation provides the research background, motivation and 
justification. It provides the thesis structure and summarises the discovery and contributions to 
knowledge. A description of the publications that originated from this research complete the 
chapter. The next chapter, Chapter 2, will frame and examine the literature relating to the 
problems of recovery program management.   
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2 Threatened Species Recovery Programs 
2.1 Introduction 
Due to limited funding and the many species that require some level of support to reduce the 
threat of their extinction, it is important that recovery programs are effectively managed. The 
purpose of this chapter is to provide an understanding of the philosophical perspectives of 
conservation and of the existing regulatory and management frameworks for Australian 
recovery programs, including their strengths and weaknesses, through a review of the existing 
literature relevant to conservation and recovery. 
 
As already mentioned, conservation and the recovery of species can be considered ‘wicked’ 
problems (Dillon, Stevenson & Wals 2016; Elliot, Ryan & Wyborn 2018; Lintermans 2013; 
Sutherland et al. 2018; Toomey, Knight & Barlow 2017), and solutions need to be developed 
and implemented if species extinction is to be prevented. Recovery is just such a conservation 
intervention and one that aims to protect and restore important populations of threatened species 
and habitat, as well as to manage and reduce threatening processes (Commonwealth of 
Australia 2018). In Australia, recovery programs are facilitated by a wide range of stakeholders, 
such as government (from national down to council level), the Threatened Species Recovery 
Hub (TSRH) (a conglomerate of universities and research institutions supported by the 
Australian Government), other organisations (such as zoos and conservation organisations e.g. 
Taronga Zoo, Zoos Victoria, Bush Heritage, Australian Wildlife Conservancy, Devil Ark  etc.), 
and passionate individuals with technical expertise (often volunteers who may be affiliated with 
any of the above and/or other organisations).   
 
There is a large body of knowledge on the effectiveness of recovery program management and 
this is discussed in this literature review chapter. Following this introduction, a discussion on 
general paradigm perspectives in Section 2.2 provides an understanding of the conservation 
paradigm. This is followed in Section 2.3 by a description of the Australian national and 
regional regulations and of government-supported recovery efforts. Section 2.4 provides the 
details of prioritisation frameworks and their applicability to recovery programs in Australia. 
This section also includes a review of the literature specific to the management of recovery 
programs, providing insights into problems surrounding the definition of recovery programs, 
recovery planning processes, and the recovery research-practice gap. Section 2.5 discusses two 
studies into the effectiveness of Australian recovery (Guerrero et al. 2017; Holmes 2014) and 
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summarises the problems of the current institutional approach of recovery program 
management in Australia. The chapter concludes with a summary.  
 
2.2 Paradigm Perspectives 
For the review of recovery programs literature, it is important to understand the overarching 
paradigm perspective of the conservation discipline, as this paradigm perspective influences the 
current research approach and recovery practices. A brief discussion on general research 
paradigms and related practice perspectives both provides this understanding and defines the 
common language of paradigm perspectives used throughout this dissertation.  
 
2.2.1 Summary of research and practice paradigms 
In general, there is a wide range of perspectives based on ‘a set of basic beliefs that deals with 
ultimates or first principles’ (Guba & Lincoln 1994, p.107), generally called philosophies. 
These philosophies are intrinsically linked to culturally- and institutionally- directed education, 
and the concepts within the realms of science and experiences (Jamal & Everett 2004; Wuelser 
& Pohl 2016). They influence how the real world and its problems are understood and 
addressed within research disciplines (Chua 1986; Orlikowksi & Baroudi 1991; Urquhart 2013) 
and practice (Pollack 2007; Wuelser & Pohl 2016).  For this research, these philosophical 
perspectives were organised along a so-called research philosophy continuum, with the hard 
paradigm, Positivism philosophy, and the soft paradigm, Interpretivism philosophy, on either 
end of the continuum and the many other research philosophies in between (Pollack 2007; 
Walsh et al. 2015a) (Figure 2.1).  
 
The hard paradigm is associated with deductive and quantitative reasoning and reductionist 
methodologies, and its science approach is considered objective and rigorous (Bryman & Bell 
2007; Orlikowksi & Baroudi 1991; Pollack 2007; Walsh et al. 2015a, p.622). Practices in the 
hard paradigm tend towards science and to be expert-led, with controls against pre-determined 
measurable objectives (Pollack et al. 2007). The overarching perspective within this hard 
paradigm is that only ‘quantitative hard research’ is deemed valid, proper and rigorous 
(Urquhart 2013, p.57).  
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Figure 2.1: The research philosophy continuum with Positivism and Interpretivism at each end and a few examples of different research philosophies 
in between these extremes (figure adapted and compiled from text by Bryman & Bell 2007, Orlikowksi & Baroudi 1991, Urquhart 2013 and inspired 
by Figure 1 by Walsh et al. 2015a, p.622). 
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The soft paradigm is associated with the ‘interpretation’ of instances and events, inductive 
reasoning and exploratory qualitative methodologies that focus on contextual relevance and the 
social dimension rather than objectivity (Bryman & Bell 2007; Orlikowksi & Baroudi 1991; 
Pollack 2007; Walsh et al. 2015a, p.622).  Practices in the soft paradigm are commonly based 
on learning, participation and exploration and often focus on underlying social processes 
(Pollack 2007).  
 
A community of researchers and practitioners working in the same discipline tend to share 
similar paradigm perspectives (Chua 1986; Orlikowski & Baroudi 1991; Urquhart 2013, pp.56-
57). Especially within research disciplines, these paradigm perspectives are often affirmed by 
others in the discipline and even subconsciously applied by researchers (Chua 1986; Jamal & 
Everett 2004; Orlikowski & Baroudi 1991; Urquhart 2013). In some cases, the paradigm can be 
so strongly embedded in a discipline that researchers adopt the dominant research paradigm 
without questioning, reflecting on or even acknowledging other perspectives (Chua 1986; Jamal 
& Everett 2004). 
 
2.2.2 Conservation paradigm perspective 
Conservation science studies the conservation of biodiversity and is considered a natural 
science. The natural sciences are strongly embedded in Positivism philosophy, and conservation 
sciences and practice are similarly generally rooted in the hard-paradigm end of the research 
philosophy continuum (Dillon, Stevenson & Wals 2016; Hiers et al. 2016; Kareiva & Marvier 
2012; Mair et al. 2018; Pooley, Mendelsohn & Milner-Gulland 2014; Rust et al. 2017; Seddon, 
Armstrong & Maloney 2007; Teel et al. 2018; Toomey, Knight & Barlow 2017). Generally, this 
means that conservation scientists, as part of the conservation community working within this 
hard paradigm, accept and value only quantifiable research as science, and that scientific 
knowledge can only be generated through reductionist and deductive research1 methodologies 
(Salomon et al. 2018; Toomey, Knight & Barlow 2017).  
 
The limitations of the current hard-paradigm research approach to conservation have been 
commonly identified and there is an emerging consensus that both the hard and soft paradigms 
are essential research dimensions for conservation research and action (Bennett et al. 2016; 
                                                 
1 To clarify with the vernacular and unqualified use of the word science, the terms hard research and soft research will be used 
from here on, aligned with the hard and soft paradigms on the research philosophy continuum (see Figure 2.1). 
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Bradby et al. 2016; Chapman et al. 2015; Dillon, Stevenson & Wals 2016; Ehrlich 2002; 
Manfredo et al. 2017; Manolis et al. 2009; Martin, Maris & Simberloff 2016; Mathevet & 
Mauchamp 2005; Pooley, Mendelsohn & Milner-Gulland 2014; Qui et al. 2018). Some even 
argue that soft research should be prioritised, ‘… as the roots of the current crisis rest in our 
societal paradigm’ (Martin, Maris & Simberloff 2016, p.6110). However, the conservation 
discipline appears reluctant to integrate and adopt other paradigm perspectives and most of the 
conservation research remains embedded in the hard paradigm (Bennett et al. 2016; Bennett et 
al. 2016a; Colloff et al. 2017; Dillon, Stevenson & Wals 2016; Mair et al. 2018; Martin, Maris 
& Simberloff 2016; Sutherland et al. 2018; Teel et al. 2018; Toomey, Knight & Barlow 2017). 
Research has identified that generating an understanding of the social dimension and its 
impacting mechanisms is ‘outside the comfort zone of academics studying natural sciences …’ 
(Martin, Maris & Simberloff 2016, p.6110), and these academics prioritise scientific 
considerations for project design (Wuelser & Pohl 2016). The high value that conservation 
science places ‘on objectivity and neutrality makes it difficult for many scientists to engage in 
integrative [conservation] activities’ (Manolis et al. 2009, p.881). The ‘focused [hard-paradigm 
research] methods, which are incredibly useful for answering some types of questions, can lead 
to an incomplete picture of the complex and messy social, political, and economic contexts 
within which conservation occurs’ (Bennett 2016, p.2). Furthermore, soft-paradigm research is 
often consigned only a supportive role or provides the means of communicating the hard-
research outcomes (Bennett et al. 2016; Pooley, Mendelsohn & Milner-Gulland 2014; St John 
et al. 2014). Some hard-paradigm researchers take on soft-paradigm research without training or 
a sound understanding of the qualitative experimental designs and of the social sciences 
methodologies and techniques required for rigorous research into the social dimension. This can 
result in biased and questionable research outcomes (Sutherland et al. 2017; Verissimo et al. 
2017) and it reveals that hard-paradigm researchers may not attribute the same value to soft 
research as to their own hard-research methodologies (Pooley, Mendelsohn & Milner-Gulland 
2014; Sutherland et al. 2017; Verissimo et al. 2017).  
 
Fundamentally, it is widely agreed that the initiating forces for the conservation of species are 
human values and the choices humans make (Ehrlich & Pringle 2008; Gregory et al. 2012; 
Holmes, Sandbrook & Fisher 2016; Kareiva 2014; Manfredo et al. 2017; Qui et al. 2018; 
Salomon et al. 2018). ‘People cannot be separated from nature; they may be part of the 
pressures but we need them as part of the conservation responses’ (Bradby et al. 2016, p.3). It is 
important to study and address the social aspects and mechanisms for conservation of species, 
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since for Australian threatened species recovery it has been concluded that factors antithetical to 
contemporary conservation science, such as policy, legislation and management factors, may 
have played a role in the three most recent extinctions in Australia (Woinarski et al. 2016).  
Conservation science in general is urged to expand and conservationists and universities are 
encouraged to consider diversification into different disciplines and into practice in all kinds of 
sectors (including the corporate and public sectors) and to embrace the risks of decision-making 
and innovative problem-solving (Zavaleta et al. 2017).  
A recent movement of conservation scientists is actively calling for the integration of soft-
paradigm research into conservation science and they are engaging with conservation problems 
from their soft-paradigm perspective (e.g. Bennett et al. 2016; Bennett et al. 2016a; Chapman et 
al. 2015; Holmes, Sandbrook & Fisher 2016; Mair et al. 2018; Martin, Maris & Simberloff 
2016; Pooley, Mendelsohn & Milner-Gulland 2014; Rust et al. 2017; St John, Keane & Milner-
Gulland 2013; St John et al. 2014; Sutherland et al. 2018; Verissimo et al. 2017). These 
scientists are applying inter- and multidisciplinary research (e.g. Bennett et al. 2016; Bennett et 
al. 2016a; Chapman et al. 2015; Kareiva & Marvier 2012; Keane 2013; Martin, Maris & 
Simberloff 2016; Nyhus et al. 2010; Pooley, Mendelsohn & Milner-Gulland 2014; St John, 
Keane & Milner-Gulland 2013; Sutherland et al. 2018) to find better ways to resolve the wicked 
problem of conservation (Dillon, Stevenson & Wals 2016), essentially creating a contemporary 
conservation paradigm. Figure 2.2 gives a high-level representation of where the inter- and 
multidisciplinary approaches to conservation research are situated on the research philosophy 
continuum. However, as stated by Sutherland et al. (2018, p.8), ‘there remains substantial work 
to do, to bring the disciplines together in conservation science, and avoid siloed, disciplinary 
thinking.’ Others also suggest that conservation science needs change to deliver outcomes (Qui 
et al. 2018; Salomon et al. 2018; Toomey, Knight & Barlow 2017). This aspect will be 
discussed further in Chapter 4.  
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Figure 2.2: Depiction of the contemporary conservation paradigm in which inter- and multidisciplinary approaches integrate soft research with a 
hard-paradigm perspective.  
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2.3 Recovery as seen from a Government Perspective 
The Australian Government facilitates recovery through legislation and regulatory processes, 
and through funding initiatives to help plan and implement recovery programs.  
     
2.3.1 Listing species as threatened 
In some countries, like the US, New Zealand and Australia, conservation efforts focusing on the 
recovery of threatened species are formalised under environmental protection and regulatory 
frameworks, demonstrating a level of national commitment to avoid species decline. In 
Australia, species recovery falls under the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act). The EPBC Act plays a key role in the 
identification, classification and listing of Australian species and ecological communities that 
are in a state of decline and are threatened with extinction (Watson et al. 2011). The process of 
categorising the threat status of a species, the so-called listing, identifies the biological and 
population status of a species and its threat of extinction, and can assist in prioritising or 
initiating recovery actions. The EPBC Act applies the International Union for Conservation of 
Nature’s (IUCN) Red List threat classification and criteria for categorising the threat status of 
Australian species on the EPBC Act List of Threatened Fauna (hereby referred to as the EPBC 
List) (Figure 2.3). The IUCN Red List is a global catalogue of threats to species and 
biodiversity (IUCN 2017). At the time of writing, the public EPBC List2 categorised 388 
species as threatened (including the category of conservation dependent species) and 54 as 
extinct.  
                                                 
2  The public EPBC List of Threatened Fauna can be found here: http://www.environment.gov.au/cgi-
bin/sprat/public/publicthreatenedlist.pl . There is a separate EPBC List for Threatened Flora 
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Figure 2.3: The threat categories of the IUCN Red List and the EPBC List. 
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Listing (or changing the threat category) of a species on the EPBC List is a regulated process3.  
In Australia, the listing process for threatened species is currently (in summary) as follows. 
Every year from the end of November, the public can nominate species for listing on the EPBC 
List. The National Threatened Species Committee (the Committee), which can also nominate 
species, assesses these nominations and prepares a Proposed Priority Assessment List (PPAL). 
The Australian Government environment minister revises the PPAL and endorses a Final 
Priority Assessment List. The Committee then assesses the species against a set of criteria and 
provides a Conservation Advice for Ministerial Decision. The Conservation Advice is prepared 
by the Committee, and provides information on the threat status, the threatening process of a 
species and practical on-the-ground activities to mitigate the threat that can be implemented by 
local communities, natural resource management groups or other interested stakeholders, such 
as zoos or landholders (Commonwealth of Australia 2016a). This listing process is supposed to 
be finalised within one or two years (Commonwealth of Australia 2016a).  
A Conservation Advice is a document with objectives, but without details on how to achieve 
conservation action and outcomes. It appears that the preparation of a Conservation Advice 
conforms with the call for action as mandated under the EPBC Act. However, the execution of 
the Conservation Advice is not mandated and it is unclear who is accountable for the further 
development and implementation of recovery actions (Woinarski et al. 2016). 
In addition to the listing of species under the EPBC Act, the states and territories have their 
individual environmental regulations4 and listing processes (Watson et al. 2011). This results in 
species being listed in different threat categories per region. For example, the Brush-tailed 
Rock-wallaby (Petrogale penicillata), a species subject to a host of recovery efforts since 1999, 
with an existing (yet outdated) recovery plan, is categorised differently on the various 
threatened species lists (Table 2.1).  
  
                                                 
3 See for the regulated process in detail: http://www.environment.gov.au/biodiversity/threatened/assessments/fpal 
4 Regulations per State/Territory: New South Wales (NSW), the Threatened Species Conservation Act 1995 legislates the 
preparation of Recovery Plans for a species, group of species, or for part of a range of species in NSW. Queensland applies 
the Nature Conservation Act 1992 and the Australian Capital Territory (ACT) has its Nature Conservation Act 1980. Victoria 
(VIC) applies the Flora and Fauna Guarantee Act 1988. 
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Table 2.1: The different threat categories of the Brush-tailed Rock-wallaby, a species widely 
distributed in Australia. 
Jurisdiction Threat 
category 
Regulation 
National Vulnerable EPBC Act 1999 
Australian 
Capital 
Territory 
(ACT) 
Endangered Nature Conservation Act 
2014 
New South 
Wales (NSW) 
Endangered Threatened Species 
Conservation Act 1995 
Queensland 
(QLD) 
Vulnerable Nature Conservation Act 
1992 
Victoria 
(VIC) 
Threatened Flora and Fauna Guarantee 
Act 1988 
IUCN Red 
List 
Near 
Threatened 
N.A. 
 
2.3.2 Policy of recovery 
In 2014, realising that the recovery processes of the time were in ineffective, the 
Commonwealth Government presented a new national approach to threatened species (Latch 
2018, p.311). This new approach was informed by the Commonwealth Senate Inquiry into the 
Effectiveness of Threatened Species and Ecological Communities’ Protection in Australia 
completed in 2012-13, and it led to the appointment of a Threatened Species Commissioner, a 
National Threatened Species Strategy, an Action Plan and the establishment of the Threatened 
Species Recovery Hub (TSRH). 
 
The Threatened Species Commissioner5 is responsible for improving the recovery efforts of 
threatened Australian species and oversees and supplements the existing EPBC Act processes. 
The Commissioner works collaboratively with the National Threatened Species Committee, the 
community (including the not-for-profit sector), industry, scientists and all levels of 
government, to broker solutions to halt the extinction of Australian native species 
(Commonwealth of Australia 2016b).  The Threatened Species Strategy and the associated 
Action Plan outline the government’s commitment ‘to win the battle against extinction’ 
(Commonwealth of Australia 2015, p. 5). The Strategy outlines an approach based on the first 
principle of scientific evidence, on-ground action and collaboration aimed to tackle Australian 
                                                 
5 The first Threatened Species Commissioner was Gregory Andrews. He was replaced by Dr Sally Box in December 2017. 
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species extinctions. The Action Plan prioritises actions for 20 mammals6, 20 birds7 and 30 plant 
species8 to improve their population growth trajectories by 2020. Science plays a key role in the 
strategic approach, as it directs and informs action and evaluates the management response. The 
TSRH falls under the National Environment Science Programme (NESP)9 and receives funding 
from the government to bring together Australia’s leading scientists and universities to 
investigate ‘on-the-ground science-based action, measuring the effectiveness of actions, and 
charting the recovery of threatened species in this strategy’ (Commonwealth of Australia 2015, 
p.16). The TSRH research program has six themes for research into the different aspects of 
recovery management for threatened species (Table 2.2) (NESP 2016).  
  
                                                 
6 The 20 mammal species can be found here: http://www.environment.gov.au/biodiversity/threatened/species/20-mammals-by-
2020 
7 The 20 bird species can be found here: http://www.environment.gov.au/biodiversity/threatened/species/20-birds-by-2020 
8 The ten plant species can be found here: http://www.environment.gov.au/biodiversity/threatened/species/30-plants-by-2020 
9 The National Environment Science Programme (NESP) is a long-term commitment from the government (2015-2021) to 
support six research hubs, including the TSRH, to address emerging environmental research needs (Commonwealth of 
Australia 2017) 
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Table 2.2: Threatened Species Recovery Hub’s themes of scientific research for recovery 
(from the TSRH website) (NESP 2016). 
Theme  Explanation 
1 Taking the threat 
out of threatened 
species 
Identifying and effectively controlling the threats faced by species close to extinction is 
crucial to their conservation. General principles will be developed and tested to reduce key 
threats based on research at carefully chosen sites around Australia. 
This theme focuses on: 
• Developing evidence-based management tools and protocols to reduce the impact of 
introduced predators on threatened mammals  
• Conserving critical and threatened habitats  
• Managing fire regimes with thresholds to save threatened flora and fauna. 
2 Red Hot List: no 
surprises, no 
regrets 
Some recent extinctions in Australia were predicted yet still occurred 
because management responses were too slow, ineffective or non-existent. Such regrets 
and surprises will be abated by identifying those plants and animals with a 
high probability of extinction within the next decade, and the critical management 
responses required to avert their extinction. 
This theme will focus on: 
• Emergency care – identifying and prioritising actions to save fauna species at acute risk 
of extinction 
• Meaningful and accessible information on Australia’s most imperilled plants  
• Enhancing conservation outcomes for Christmas Island.  
3 Monitoring and 
management 
Improved monitoring and management of threatened species and threatened 
ecosystems, including the effectiveness of interventions, is essential to learn what 
conservation actions work best. A better understanding of the current condition of 
ecosystems is the first step in this process. 
This theme will focus on: 
• Improved reporting and information on threatened species and ecological communities  
• Better prediction of threatened species trajectories  
• Practical adaptive management for threatened species conservation and 
recovery programs improvement. 
4 Reintroductions 
and refugia 
Species close to extinction require special effort in the hope that new opportunities to deal 
with threats in the wild may emerge and increase their chances of survival. Intensive 
management of threatened species involving zoos, fenced enclosures, nest 
boxes, translocation of individuals and quarantine from disease is expensive. Research is 
urgent to improve the cost-effectiveness of conservation interventions. 
This theme will focus on: 
• Saving species on Australian islands  
• Increased security for threatened plants through translocation  
• Improved management of refugia in the landscape.  
5 Enhancing 
threatened species 
policy 
Good policy is central to identifying and protecting threatened species. Streamlined 
evidence-based policy will improve the prospects for Australia’s threatened species. 
This theme will focus on: 
• Evaluating the cost-effectiveness of novel offsetting approaches focused on threat 
abatement to improve outcomes for threatened species 
• Opportunities for mutual benefit to threatened species and to business in a streamlined 
regulatory environment. 
6 Using social and 
economic 
opportunities for 
threatened species 
recovery 
The social environment is critical to the way threats impinge on species and 
ecological communities. There can be little effective public investment in threatened 
species management without an aware and engaged community. By understanding the 
economic and policy processes that underlie threatened species management, and by 
enhancing social engagement, on-ground activity will improve. 
This theme will focus on: 
•  Using social and economic opportunities for threatened species recovery, including the 
role of citizen science and methods for better community buy-in  
• Quantifying the benefits of threatened species management in rural and regional 
economies  
• Learning from practical on-ground priorities and management approaches of local 
Indigenous communities  
• Learning the reasons for success and failure in the past.  
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The new national government approach for recovery in Australia could provide a more 
streamlined process and integrated approach for recovery. Conservationists have indeed 
identified that ‘there is no clear chain of accountability…[and] the Minister’s frame of 
responsibility lies mostly with oversight of the assessment process for developments that may 
have acute impacts on threatened species rather than with dealing effectively with the complex 
mix of more diffuse and chronic threats that most likely were drivers of these extinctions’ 
(Woinarski et al. 2016, p.4). Furthermore, it is argued that there is a lack within national 
environmental legislation and policy of explicit commitment to preventing avoidable 
extinctions (Martin et al. 2012b; Watson et al. 2011; Woinarski et al. 2016). This is supported 
by recent research from the TSRH (Guerrero et al. 2017), which determined that the 
‘institution’, which includes government, researchers and implementers, as well as the 
processes of recovery, were not performing optimally to reduce the threat status of threatened 
species. There are serious questions whether this national approach (Cox 2018; Cox 2018a; Cox 
2018b), complementary to the EPBC Act processes, will achieve the urgently required 
conservation outcomes for Australian species more effectively and efficiently.  
 
Complementing the national Threatened Species Strategy approach, some state governments 
have also taken specific action for recovery. For example, the NSW Government has 
established a ‘Saving our Species’ program, which aims to secure threatened species in the wild 
in New South Wales and pledged a total of $100 million for a five-year program for recovery 
efforts for threatened species, which started from June 2016 (NSW Government 2018). The 
Queensland Government is facilitating ‘The Spring - the species recovery information 
gateway’, a portal which contains useful resources and tools for groups and individuals working 
on threatened species recovery.  
 
Extensive research takes place in the TSRH to identify the issues with Australian recovery 
program management. For example, Woinarski et al. (2016) identified 15 high-level 
recommendations to improve efforts to prevent species’ extinctions (Table 2.3). Guerrero et al. 
(2017) examined institutional problems and confirmed most of the problems identified by 
Woinarski et al. (2016). However, it is unclear whether their recommendations were 
implemented as part of recovery program management, or whether they have improved the 
effectiveness of recovery program management. It is of interest to note that the Woinarski et al. 
(2016) review of the government processes and commitment to recovery was funded through 
the Threatened Species Recovery hub, as was the research by Guerrero et al. (2017). 
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Table 2.3: Recommendations to prevent species' extinctions from a review of three Australian 
species extinctions (Woinarski et al. 2016, p.8).  
 Recommendation 
1 As a fundamental objective, environmental legislation and policy explicitly seeks to 
prevent extinction of any species. 
2 Policy and legislation provide a clear chain of accountability (including explicit 
allocation of personnel with responsibilities) for the prevention of extinction. 
3 Policy and legislation provide an explicit requirement for retrospective public inquiry 
following any extinction, equivalent to a coroner’s inquest. 
4 The process for listing a species as threatened is timely and comprehensive. 
5 The process for recovery planning for threatened species is timely and effective and is 
designed to be responsive to assessment of management efficacy, unforeseen events, 
or marked decline in population trends. 
6 Preservation is an important conservation action, but alone cannot be assumed to be 
sufficient to maintain some species. 
7 Biosecurity and related policy is adequate and effective, such that it can prevent the 
introduction of novel threats likely to cause significant biodiversity decline. 
8 Sufficient financial and other resources are allocated to undertake actions necessary to 
prevent extinction and provide for recovery. 
9 Governments commit to implementation of recovery plans, and the management of 
threats affecting threatened species is undertaken in a timely, competent, effective, and 
adaptive manner. 
10 Robust monitoring programs that evaluate population trends and responses to 
management are implemented for threatened species, and include public reporting and 
explicit triggers for remedial management intervention. 
11 Research provides timely identification of the risk of extinction. 
12 Research on threatened species provides timely and clear identification of ecological 
factors responsible for decline and delineates the most appropriate and effective 
management response to these threats. 
13 Research results relevant to conservation management are effectively disseminated. 
14 The public is fully informed and involved in governance of the recovery process. 
15 An informed public (including non-governmental conservation groups) advocates for, 
and is involved in, the prevention of extinction and recovery. 
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2.3.3 Summary of the issues, the listing and government processes 
It has been argued that the EPBC listing processes are bureaucratic and too slow to provide up-
to-date information of species threat status (Guerrero et al. 2017; McDonald et al. 2015; Watson 
et al. 2011) and do not reflect actual threat categories and threat of extinction of Australian 
fauna (Woinarski, Burbridge & Harrison 2014; Woinarski et al. 2016). The differing regional 
regulations and different threat status categorisations of species add confusion and conflict to 
recovery efforts in general (Farrier, Whelan & Mooney 2007; Holmes 2014; McAlpine et al. 
2015; McCarthy, Thompson & Garnett 2008; McDonald et al. 2015; Menkhorst & Hynes 2010; 
Watson et al. 2011; Woinarski et al. 2016).  Furthermore, Australian conservationists argue that 
the Conservation Advices as prepared under the EPBC Act are not providing the requisite 
information and detail for effective recovery action and conservation outcomes (Walsh et al. 
2012a). Additionally, it is unclear who or which agency governs recovery program management 
(Guerrero et al. 2017), is responsible and can be held accountable for implementing recovery 
programs and achieving conservation outcomes (Guerrero et al. 2017; Woinarski et al. 2016). 
The TSRH is in charge of delivering research and collaboration for recovery program 
management, yet it is unclear how effective its research and efforts are in delivering recovery 
outcomes on the ground. 
2.4 Management of Recovery 
Woinarski et al. (2016) state that Australian species extinction is a consequence and indicator of 
management failure and that therefore the recovery processes need to be overhauled. The 
success of recovery relies on the ability to implement actions on the ground (Garnett et al. 
2018a, p.3). In addition to confusing and poor regulations, a range of other aspects impact on 
the effective management of recovery efforts. In the following sections, several problems 
impacting on all or part of the recovery processes, as found in the literature, are discussed. 
2.4.1 Prioritisation of Recovery efforts 
Despite the support of government, funding for recovery in Australia is limited. In fact, it has 
been calculated that Australia heavily underfunds its conservation efforts in comparison to its 
gross domestic product and the biodiversity decline of other countries (Waldron et al. 2017). 
Consistent, long-term and sufficient funding is necessary (Crees et al. 2016; Garnett et al. 
2018b, p.320; Harley et al. 2018, p.291; McDonald et al. 2015; Vine, Bell & Williams 2018, 
p.295; Woinarski, Burbridge & Harrison 2014), as it can take an average of 17 years (ranging 
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from 11 to 25 years) for an Australian species to recover 10 (Young et al. 2014). Prioritisation 
models are proposed as a means to schedule recovery activities and gain the most effective use 
of recovery funding (Bottrill et al. 2009; Gerber 2016; Murdoch et al. 2007; Naidoo et al. 2006; 
Visconti and Joppa 2015).  
 
2.4.1.1 Species or landscape approach – what is more effective? 
Recovery can take a landscape approach, targeting a habitat and reducing the threats to all 
species living within that habitat; alternatively, it can take a species approach, with the focus on 
the recovery of a single species. Under the EPBC Act listing approach, Conservation Advices 
(as described in 2.3.1) take a single-species approach and it appears, through the identification 
of 40 fauna priority species, that the current federal government also takes a single-species 
approach. Actions under the Threatened Species Strategy also have a strong threat amelioration 
focus, such as feral cat control, which would reduce the predation threat for many Australian 
fauna species.  
 
There has been an ongoing argument whether a single-species, multi-species or a wider 
protection-of-landscape focus is the most effective for species recovery. Findings by Watson et 
al. (2011b) support a strong landscape approach and the authors argued that a 17.8 per cent 
increase in protected landscapes could in theory see all Australian threatened species protected. 
There are many other arguments against a singular focus on protecting landscapes for the 
recovery of species. For example, identification and managing of landscapes does not 
necessarily reduce the threat to species (Camaclang et al. 2015; Jones & Davidson 2016). The 
landscape needs to be assessed as a suitable habitat, it may be private land and therefore less 
accessible, and it could need restorative work to become a suitable habitat for a particular 
species (Camaclang et al. 2015). It is known that wildlife does not always naturally recolonise a 
restored habitat, as critical features required by the species may still be missing (Jones & 
Davidson 2016).  
 
However, the commonly used single-species recovery approach is also not effective (McDonald 
et al. 2015; Watson et al. 2011b; Woinarski et al. 2016 et al.). Though some argue that the poor 
performance of single-species recovery is attributed to poor implementation of recovery 
                                                 
10 Young et al (2014) defined recovery as the downgrading of the species in the Red List threat categories, i.e. lesser threat of 
extinction.   
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interventions, they are still deemed more effective than concentrating only on habitat protection 
or restoration (Boersma et al. 2001; Flannery 2012; Holmes 2014; McDonald et al. 2015; 
Woinarski et al. 2016). It is claimed that the recovery plans for single species have clearer and 
more focused management actions due to the greater availability of technical knowledge and 
better understanding of the ecological and managerial aspects relevant to that species (Ortega-
Argueta et al. 2017). Further, a focus on a flagship species for recovery is likely to increase 
support and resources, as such species are particularly valued (Vine, Bell & Williams 2018, 
p.296), often more than general habitat restoration or ecosystem targets (Senzaki et al. 2017). 
Others argue that multi-species recovery efforts can be more cost-effective and promote 
thinking on a larger scale; however, their implementation and management is more complex, as 
they involve more stakeholders and a wider range of management actions (Ortega-Argueta et al. 
2017).   
 
However, Likens and Lindenmayer (2012) and Ortega-Argueta, Baxter & Hockings (2011) 
argue strongly against adopting a single focus, pointing out that such a restricted focus on either 
landscape or (single or multiple) species fails to provide an understanding of the complexity and 
synergies of the role of the ecosystem for the species (and vice versa), and lessens the recovery 
opportunities for that species (Likens and Lindenmayer 2012; Ortega-Argueta et al. 2017).  
 
2.4.1.2 Prioritisation frameworks 
Considering the large investment of public funding, it is important to have a transparent and 
swift process for policy, decision-making and prioritisation of recovery interventions. 
Researchers (Bottrill et al. 2008; Woodcock & Hayward 2016) have even suggested that it is 
necessary to compare decision-making on recovery to triage, ‘analogous to the battlefields and 
trauma rooms from where the term “triage” originated, conservation biology has been described 
as a crisis discipline: a mission-oriented science where decisions must be made quickly without 
complete information’ (Bottrill et al. 2008, p.649). 
 
Under the ‘new’ national approach for recovery, 40 fauna species have been prioritised for 
focused efforts, in accordance with ‘principles of prioritisation’, as claimed on the 
Commonwealth Government’s website (Commonwealth of Australia 2015). However, after 
scrutinising this website, the researcher found it impossible to determine what these principles 
of prioritisation entailed. Without the necessary transparency, the decisions are open to question 
and fall prey to different interpretations. Some claim that the government has a bias towards 
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species which the public values rather than towards those under greater threat of extinction 
(McAlpine et al. 2015; McDonald et al. 2015; Watson et al. 2011; Woinarski et al. 2016). The 
40-fauna prioritised species are arguably charismatic species and no other species taxa, such as 
reptiles or amphibians, are included on this list.  
 
The state and territory governments appear to be more transparent in their decision-making and 
in prioritising their recovery efforts. For example, the NSW Saving Our Species (SOS) program 
appears to be using a framework based on other prioritisation frameworks developed by 
Carwardine et al. (2012), Joseph, Maloney & Possingham (2009) (Gibson et al. 2017). The 
Queensland Government uses its ‘Back on Track’ prioritisation framework based on the paper 
by Marsh et al. (2007) for optimal allocation of its conservation management resources.  
 
Academics argue that transparent prioritisation processes should be part of conservation policy 
and decision-making (Gibson et al. 2017) to allocate funding effectively (Possingham & Gerber 
2017) and to achieve a return on investment (Bottrill et al. 2008; Cook et al. 2017; Gerber 2016; 
Naidoo et al. 2006). A wide range of prioritisation schemes, based on hard-paradigm criteria, 
have been developed to provide for the efficient allocation of recovery funding and transparent 
decision-making (Cook et al. 2017; Murdoch et al. 2007; Naidoo et al. 2006). A brief discussion 
of a selected number of such prioritisation frameworks relevant to Australia demonstrates the 
wide range of quantifiable and measurable criteria to prioritise and allocate funding for species 
recovery.  
 
The conservation triage decision-making model as proposed by Bottrill et al. (2008) is based on 
identifying the desired state of the biological system, and on prioritising the management 
actions necessary to achieve this state. The desired state is determined by at least four 
parameters: values, biodiversity benefit, probability of success and cost. These parameters are 
calculated through a range of formulae to define the relative contribution of each action to the 
parameter and the overall goal, in order to rank the different options optimally (Bottrill et al. 
2008).  
 
Joseph, Maloney & Possingham (2009) claim that the Project Prioritisation Protocol (PPP) is 
most efficient for allocating funding to species-specific programs that address threats (such as 
feral predator control) because they benefit a wider range of species at the same time. The PPP 
grades species according to their taxonomic diversity (i.e. species that are taxonomically 
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distinct from other species score higher than species richness), and uses a range of different 
formulae to calculate and score cost, benefits and aims to provide insights into probability of 
success of certain management activities (Joseph, Maloney & Possingham 2009). Even though 
the PPP was developed specifically for New Zealand’s conservation efforts, it is deemed 
directly applicable to the funding prioritisation of Australian recovery programs (Bottrill et al. 
2008), and is also part of the NSW SOS prioritisation framework mentioned earlier.  
 
Carwardine et al. (2012) provide a prioritisation framework based on the management cost of 
reducing the threats to threatened species, drawing a similar range of criteria. They identified 
that due to uncertainty and lack of data, it was necessary to include ‘... expert knowledge of 
major threats to biodiversity, feasible management actions, and likely responses of biodiversity 
(Carwardine et al. 2012, p.196).’ They argue that by prioritising a set of costed management 
actions (i.e. removal of predators, fire management regimes etc) it is possible to prevent the 
likely loss of a large number of species (Carwardine et al. 2012).  
 
Tulloch et al. (2015) propose to enhance prioritisation efforts by linking threat management 
efforts to structured decision-making (SDM) processes. SDM is a rigorous, transparent and 
iterative process that brings stakeholders together to solve problems (Tulloch et al. 2015; Brown 
et al. 2018).  From their perspective, the use of SDM processes can ensure not only that the 
threat is mapped and actions are directed to that location or species, it also enhances stakeholder 
input. Additionally, these SDM processes enhance the transparency of decision-making, which 
leads to better prioritisation (Tulloch et al. 2015).  
 
Gerber’s (2016) prioritisation process works by identifying the level of threat and the level of 
investment per species and their chances for recovery, a simple return-on-investment model 
based on monetary analysis. Funding directed towards species that fail to recover will be re-
allocated to species that are more likely to be successful. Gerber demonstrates that if more 
recovery programs received funding, better conservation outcomes would be achieved, even if 
by chance (Gerber 2016). The model could guide the development of conservation investment 
strategies by balancing the economic risks and benefits (Possingham & Gerber 2017).  
 
Cattarino et al. (2016) propose to use species response curves, expressed in mathematical, with 
articulated assumptions on species responses to management actions. These species response 
curves provide a more effective prioritisation of resources than the traditional prioritisation 
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models. This is because the traditional prioritisation models assume that an action is either fully 
implemented or not and that when an action is fully implemented the species persists, but when 
not, the species becomes extinct (Cattarino et al. 2016). Cattarino et al. (2016) argue that their 
models are more accurate in determining the effective allocation, intensity and locations of 
management actions. 
 
Despite the wide range of prioritisation models and tools available, their integration and use for 
policy and transparent decision-making for recovery is limited in Australia to New South Wales 
and Queensland (Gibson et al. 2017; Woinarski & Fisher 2014). Some of these prioritisation 
schemes have been developed by academics with the support of Australian government grants 
(e.g. Bottrill et al. 2008) and some Australian conservationists question whether this funding 
would have been better invested directly in recovery action (Parliament of Australia 2013c). 
Gibson et al. (2017) claim that any prioritisation framework or priority listing of Australian 
species conflicts with the official national legal position under the EPBC Act, which is that all 
species must be protected.  
 
In general, prioritisation schemes have been widely criticised and debated without any 
consensus being reached (Woodcock & Hayward, 2016). Some argue that prioritisation models 
undermine conservation completely, because there is no universal agreement on the value of the 
various objects of conservation concern, making these triage and prioritisation frameworks 
largely an un-useful concept (Vucetich, Nelson & Bruskotter 2017). Others identify the lack of 
data which results in uncertainty and the need to make a large number of assumptions, which in 
turn weakens these prioritisation models (Cook et al. 2017; Tulloch et al. 2015; Visconti & 
Joppa 2015).  For example, Tulloch et al. (2016) state that their proposed SDM processes are 
under-used for conservation prioritisation, due to constraints such as time-consuming and often 
costly gathering of information. Cook et al. (2017) express concern about prioritisation based on 
return-on-investment models, as the current data, i.e. reports and evaluation of the cost of 
conservation, are highly variable. They argue that if the economic cost of management actions 
and conservation were better reported, conservation interventions could be better evaluated and 
it would be possible to determine the most cost-effective approach and consequently make 
decisions on priorities for recovery (Cook et al. 2017). Woodcock and Hayward (2016) argue 
that the prioritisation models do not incorporate the foregone costs (which they refer to as 
opportunity costs) and that, depending on which cost scenario is applied, rising opportunity cost 
may result in reprioritisation that ultimately may not benefit the species subject to recovery.  
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Overall, the lack of hard-paradigm measures, the high levels of uncertainty and the inability to 
take effective management of interventions into account render these prioritisation schemes 
impractical for transparent and consistent decision-making. Griffiths and Dos Santos (2012) 
suggest that innovative and novel approaches, such as these prioritisation frameworks, are not 
intended to provide conservation outcomes but to provide opportunities for publications to 
achieve academic credit, important to career academics. 
2.4.2 The definition of recovery and success 
For effective management it is important to have clear definitions of recovery and associated 
success. However, the term ‘recovery’, both in policy and in the literature, is deemed an 
ambiguous and elusive concept (Akçakaya et al. 2018; Goble 2009; Hutchings et al. 2012; 
Westwood, Reuchlin-Hugenholtz & Keith 2014). Despite the extensive research and 
implementation of recovery efforts, there is no clear definition of either recovery or what 
successful recovery entails (Akçakaya et al. 2018; Watson et al. 2011).  
A consistent definition of recovery is deemed important as without such a consistent definition, 
recovery policy and regulation are open to interpretation and level of commitment by 
governments (McDonald et al. 2016; Woinarski et al. 2016). Inconsistent definitions can lead to 
unpredictable or opaque decision-making, unjustifiable prioritisation of species and recovery 
interventions (Joseph, Maloney & Possingham 2009; Westwood, Reuchlin-Hugenholtz & Keith 
2014; Woinarski et al. 2016). Furthermore, it is considered that a consistent definition will 
improve monitoring and evaluation of the objectives within a recovery program (Bottrill et al. 
2009; McDonald-Madden et al. 2011) and, more importantly, improve monitoring and 
evaluation of objectives between recovery programs (with the same definition of recovery) 
(McDonald-Madden et al. 2011; Watson et al. 2011; Westwood, Reuchlin-Hugenholtz & Keith 
2014). Equally, a clear definition of recovery is deemed necessary to quantify the progress of a 
species towards recovery (Akçakaya et al. 2018) and to guide the planning (i.e. establishing 
objectives) and implementation of recovery actions (Doak et al. 2015; McDonald et al. 2015). It 
is argued that a clear definition would increase the opportunity to learn from failures and 
success and help with prioritisation and funding allocation (Bottrill et al. 2009; Doak et al. 
2015; Gerber 2016; Holmes 2014; Himes Boor 2014; McDonald-Madden et al. 2011; 
McDonald et al. 2015; Westwood, Reuchlin-Hugenholtz & Keith 2014). 
Over the years, scientists have proposed a variety of recovery management frameworks and 
these have been published in high-impact journals such as Conservation Biology and more 
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recently in the green-list framework as developed by Akçakaya et al. (2018). These scientific 
frameworks individually propose different umbrella recovery definitions, under which several 
recovery criteria provide quantifiable means to evaluate the progress of an intervention against 
the definition (e.g. Doak et al. 2015; Himes Boor 2014; Kapos et al. 2008; 2009; 2010; 
Westwood, Reuchlin-Hugenholtz & Keith 2014). The variety of definitions and their differing 
complexities can be found in the literature; some describe a ‘recovered state’ while others 
prescribe recovery actions (Akçakaya et al. 2018; Doak et al. 2015). Default criteria are 
increases either in population size or geographical distribution (Akçakaya et al. 2018), and 
sometimes no definition of recovery is presented at all (Westwood, Reuchlin-Hugenholtz & 
Keith 2014) (Table 2.4). A prominent example of this last is the lack of a clear definition in the 
EPBC Act, which governs recovery throughout Australia (Watson et al. 2011; Westwood, 
Reuchlin-Hugenholtz & Keith 2014).  
Table 2.4: A summary of the definitions of recovery found in the literature. 
Definition of recovery:  Authors 
‘Recovery is defined as reducing extinction risk to negligible by applying 
recovery actions so that the species persists in the wild, where the 
probability of the species recovering without the actions is zero (or close 
to zero) and the probability of the species recovering with the actions is 
one (or close to one).’ 
Briggs 2009, 
p.101 
‘Reversal of declines and achievements of predefined targets relating to 
metrics of persistence such as abundance or density, range distribution, 
and genetic/phenotypic variability.’ 
Hutchings et al. 
2012, p.542 
‘Ultimately, the goal of recovery planning is to improve the status and 
security of threatened species so that it is no longer threatened and can be 
removed from the threatened species lists.’ 
Bottrill et al. 
2011, p.1597 
‘Recovery… [is] a coordinated initiative of linked conservation actions 
that seek to directly mitigate threats to a species and increase its 
population (or the populations of interest).’ 
Crees et al. 2016, 
p.3 
‘That there is a 95% probability of having a viable population of the 
species in 100 years from now, and that the species’ threat status under 
the TSC [Threatened Species Conservation] Act will not decline.’ 
NSW 
Government 2018 
‘Species fully restored to the habitat and numbers it had before it was 
affected by the threats to lead to its imperilment.’ 
Garnett et al. 
2018a, p.2 
‘A species [is] fully recovered if it is viable and ecologically functional in 
every part of its indigenous and projected range.’ 
Akçakaya et al. 
2018, p.3 
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The uptake of these theoretical frameworks for recovery management has been limited. Some 
argue that the frameworks are not directly applicable to practice as they do not appear to take 
into full consideration the various environmental, economic, social and political interests 
(Gerber 2016; McDonald et al. 2016; Ortega-Argueta et al. 2017), i.e. the soft-paradigm 
aspects, involved in recovery interventions. For example, Crees et al. (2016) identified that even 
though hard-paradigm criteria, such as habitat and population size of species, are important for 
achieving recovery success, the key predictors of success lie in the effective management of the 
threats and the management of stakeholders involved in the delivery of those recovery 
programs. The new green-list framework includes hard-paradigm criteria of viability, 
functionality and representation of a species, and correlates these criteria to each other to 
quantify the dependence of a species on future conservation actions (Akçakaya et al. 2018). 
Bisack and Magnusson (2016) found that effective management of economics and policy are 
better measures of success than the hard-paradigm criteria of species biology and ecology.  
As stated earlier, the driving force of conservation and recovery program management are 
human values (Ehrlich & Pringle 2008; Gregory et al. 2012; Holmes, Sandbrook & Fisher 
2016; Kareiva 2014; Manfredo et al. 2017; Qui et al. 2018; Salomon et al. 2018). The current 
frameworks for the definition of recovery and recovery program management are often limited 
to the values of the conservationists who have defined the recovery and are researching, 
initiating and managing conservation programs. Even when some (Akçakaya et al. 2018; Bisack 
and Magnusson 2016; Crees et al. 2016) identify that other actors and social and policy aspects 
are critical for the recovery of a species, the frameworks and their definitions do not identify the 
values of these other actors (i.e. government, commercial entities, landowners, the public, etc.), 
resulting in a narrower definition of recovery emphasising species criteria than is desirable. It is 
posited that a definition of recovery should incorporate actors’ values and perspectives, so that a 
shared vision and a common language for recovery program management can be created 
(Bowman et al. 2017). Including these social aspects would require conservationists to shift 
their focus from the species or habitat criteria to more active stakeholder management of the 
actors involved. The input of, and collaboration with, non-conservation actors could help 
generate an understanding of these different values, and create a shared vision that could act as 
the recovery definition for the program. It may not be possible to generate a general global 
definition of recovery in such a case. However, the created shared vision between the relevant 
actors would have components that could become a template for recovery definitions for each 
program.  
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2.4.3 Stakeholder management 
As identified above, and by many conservationists, stakeholder management and the integration 
of stakeholders’ perspectives (Crees et al. 2016) are critical to the success of conservation 
program management (Barmuta, Linke & Turak 2011; Burger et al. 2017; Reed 2008). It is 
suggested in this research that they are also important for developing a definition of recovery. 
There is a wide variety of actors (also called stakeholder groups) involved in recovery 
programs. Burger et al. (2017) categorised the relevant stakeholders for the management of 
threatened species programs in the USA (Table 2.5), and these actor groups are also relevant to 
Australian recovery programs.  
Table 2.5: The variety of stakeholder types that can be involved in recovery programs 
(adapted from Burger et al. 2017). 
Stakeholder Description/Definition 
Independent 
scientists and 
researchers 
Engaged at a university or other organisation involved in designing and 
implementing research projects, leading to publication and dissemination 
of results, and in some cases to regulations or adaptive management. 
Resource agencies State, national or local agencies responsible for protecting, preserving or 
managing a resource (a species, population, community or ecosystem). 
Management 
agencies 
State, national or local agencies responsible for managing a resource not 
directly related to the recovery program (e.g. water authorities, road and 
transport authorities etc). 
Regulatory 
agencies 
State, national or local agencies responsible for developing and enforcing 
regulations that pertain to a species, population, community or ecosystem. 
Conservation 
organisations 
Non-governmental organisations (NGOs) with a stated mission of 
conservation of species, populations, communities or ecosystems, 
including those of species concern. Can be national or local. 
Other non-
governmental 
agencies 
Any other NGOs with a secondary vested interest in species, populations, 
communities or ecosystems, either directly or indirectly. 
Local and 
indigenous 
communities 
Formally recognised communities that are interested in, affected by or 
associated with the resource. 
Environmental 
justice communities 
Any identifiable environmental justice communities that are interested in 
or affected by the resource. Usually low income, minority populations 
(i.e. indigenous communities in Australia). 
Public The general public, not otherwise directly engaged in any of the above 
categories, who are interested in and affected by the resource. These can 
include local, regional or more remote publics. 
Consultants Businesses specifically set up to address environmental questions posed 
by governments. Often contracted by industry or developers as a 
requirement of approval processes. 
Industry Local or regional industry that overlaps in some way with a resource, 
through land, air or water. May include land ownership, commercial 
extraction or impacts through development, effluent or emissions. 
Developers Entities that develop or change local or regional land use, usually for 
residential or commercial activities. 
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2.4.4 Recovery planning 
As a term, recovery planning is defined as a management process that consists of three parts: 
the planning, the delivery and the evaluation of a recovery program (Barmuta, Linke & Turak 
2011; Bottrill et al. 2011; Bottrill & Pressey 2012; Watson et al. 2011). The recovery plan and 
the recovery team are two facets integral to the effective management of recovery planning and 
the implementation of recovery programs.  
 
2.4.4.1 The recovery plan 
Before 2007, it was mandated under the EPBC Act that a recovery plan be prepared for any 
species that became listed as threatened (Walsh et al. 2012a). The recovery plan is a document 
developed by species and conservation experts and includes information about the species’ 
biology, distribution and threats, as well as recovery objectives and management actions 
(Holmes 2014; McDonald et al. 2015). Recovery plans usually have a five-year timeframe and 
require review upon expiry. The existence of recovery plans increases the likelihood that a 
species will undergo recovery actions (Watson et al. 2011) because such plans provide a 
blueprint for the recovery process (Woinarski et al. 2016). A well-developed recovery plan 
(with actions and measurable objectives) is seen by many as a critical document for the 
recovery of a species (Farrier, Whelan & Mooney 2007; Holmes 2014; Latch 2018, p.310; 
Ortega-Argueta, Baxter & Hockings 2011; Watson et al. 2011). The recovery plan documents 
what research and management actions are required to halt the decline of a species, and should 
consider all aspects from that species’ biology and ecology to the political and social 
environment (e.g. the operating environment and stakeholders) (Clark & Westrum 1989; 
Carwardine et al. 2012; Crees et al. 2016; Doak et al. 2015; Farrier, Whelan & Mooney 2007; 
Guerrero et al. 2017; Ortega-Argueta et al. 2017; Watson et al. 2011). The recovery plans 
provide more detail on actions, objectives and management costs than the current Conservation 
Advices (Walsh et al. 2012a) mentioned in Section 2.3.1 above.  
However, a large number of papers have identified many issues with the recovery plan, the 
planning processes and the implementation of recovery plans. First, the existence of a recovery 
plan has not increased the likelihood that a species will recover (Bottrill et al. 2011; Walsh et al. 
2012a; Watson et al. 2011), and it has been estimated that it would take more than 36 years to 
produce and approve recovery plans for all the EPBC Act listed species (Walsh et al. 2012a).  
There is also a clear taxa bias for taxa with more recovery plans for threatened mammal and 
bird species than for other fauna taxa (Walsh et al. 2012a; Watson et al. 2011). Recovery plans 
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are often developed by individuals or small teams with expertise in the species biology or 
ecology (Holmes 2014) and from the hard-paradigm perspective. This has demonstrably led to a 
bias towards the hard-paradigm biological or ecological objectives (Ortega-Argueta, Baxter & 
Hockings 2011; Ortega-Argueta et al. 2017). Furthermore, the expert individuals or team may 
not be that experienced in the practicalities of recovery program delivery, and this has also 
resulted in a lack of important management criteria (Guerrero et al. 2017; Holmes 2014; 
Roberts & Hamann 2016). For example, most recovery plans do lack clear timelines (Roberts & 
Hamann 2016) and only just over 60 per cent of Australian recovery plans included an estimate 
of the cost; the other 40 per cent provide either an incomplete cost estimate or no cost at all 
(Ortega-Argueta, Baxter & Hockings 2011). The recovery plans also fail to consider the soft-
paradigm aspects, such as important social or political aspects (Crees et al. 2016; Doak et al. 
2015; Ortega-Argueta et al. 2017), including stakeholder assessments (Barmuta, Linke & Turak 
2011), to capture the complexity of the recovery program (Woinarski et al. 2016) or to evaluate 
the effect of the actions in order to assess failure and/or success (Watson et al. 2011). That is, if 
the monitoring of the impact of recovery actions is taking place at all; the inconsistent and 
insufficient monitoring and evaluation of recovery plans and actions has been identified as an 
impediment for the effective management of recovery programs (Ortega-Argueta, Baxter & 
Hockings 2011; Watson et al. 2011; Woinarski et al. 2016). To add to this issue, recovery plans 
were recently labelled by the Australian media as ‘fantasy documents’ (Cox 2018b). 
2.4.4.2 The recovery team 
Recovery teams are deemed integral to the implementation of a recovery plan (Guerrero et al. 
2017; Holmes 2014; Martin et al. 2012b). A recovery team is a collaboration of individuals 
(often representing government and other organisations, but can include independent experts or 
volunteers as well) brought together by common goals to develop and coordinate the 
implementation of the recovery plan (Commonwealth of Australia 2017). Often recovery teams 
consist of ‘champions’, i.e. people dedicated and committed to species conservation (Guerrero 
et al. 2017; Moseby et al. 2018, p.267; Sutton 2015; Vine, Bell & Williams 2018, p.302). 
However, these ‘champions’ may not necessarily be equipped with the leadership expertise 
required to coordinate stakeholders, recovery actions and to facilitate information exchange 
(Black, Groombridge & Jones 2011; Bruyere 2015; Clark & Westrum 1989; Elliot, Ryan & 
Wyborn 2018; Guerrero et al. 2017; Holmes et al. 2016; Martin et al. 2012b; Sutton 2015). In 
Australia, this has resulted in the implementation of ad hoc actions, inconsistent meetings and 
failure in the exchange of information (Holmes et al. 2016). Furthermore, the inability to 
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manage and coordinate differences (e.g. in organisational or individual preferences or agendas) 
and competition between stakeholders can hamper collaboration and impacts on the effective 
management of actions, and has been found to result in an increased level of frustration and 
disengagement with the Australian recovery processes (Guerrero et al. 2017).  
 
In 2017, the ‘Recovery team governance – best practice guidelines’ were published as part of 
the Threatened Species Strategy to guide and support recovery teams in establishing best 
governance arrangements (Commonwealth of Australia 2017). This document aimed to provide 
an overarching framework for establishing and operating effective recovery teams (Latch 2018, 
p. 310). Its publication demonstrated that the government was aware of the importance of a 
recovery team; however, it did not proclaim the recovery team as a necessary legal formation 
for effective recovery program management by default. Nor did these ‘best practice’ guidelines 
provide clear guidance on how to tackle the problems identified above of ineffective operating 
recovery teams.  
 
2.4.5 The recovery research-practice gap  
There is a large body of knowledge available that identifies the issues in recovery planning 
processes that negatively impact on the effective and successful implementation and evaluation 
of a recovery plan or program. Many papers make recommendations to improve the 
prioritisation of recovery efforts and funding allocation (Bottrill et al. 2008; Bottrill et al. 2011; 
Carwardine et al. 2012; Walsh et al. 2012a), improve the effective delivery of the recovery 
programs, such as improved decision-making (Lindenmayer et al. 2011; Lindenmayer, Piggott 
& Wintle 2013; Martin et al. 2012b; Schwartz et al. 2018), and project management tools (CMP 
2014; Barlow et al. 2016), improved recovery plans (Carwardine et al. 2012; Guerrero et al. 
2017; Holmes 2014; Ortega-Argueta et al. 2017; Roberts & Hamann 2016; Watson et al. 2011; 
Woinarski et al. 2016), and improve the transparency and accountability of government efforts 
(Guerrero et al. 2017; Woinarski et al. 2016). However, despite extensive hard-paradigm 
research into the problems, there is little knowledge available as to whether these 
recommendations have (a) been applied and (b) had the desired effect. In fact, the press has 
questioned how effective (and efficient) recovery efforts are in Australia overall (Cox 2018). A 
recent book (Garnett et al. 2018) published by the TSRH outlines a wide range of success 
stories of Australian recovery programs. Its 32 chapters, written by many partners and 
collaborators, refer to the importance of partnerships and the need for consistent and long-term 
funding. Even though the book provides a high-level combined overview of the funding for a 
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large number of successful recovery programs (though it is not clearly identified what 
‘successful’ means) (Garnett et al. 2018b, p.318), the editors (Garnett et al. 2018) fail to 
demonstrate the efficient and effective use of funding for the delivery of recovery programs in 
general. 
It has long been acknowledged that there is a disconnect between conservation research and the 
effective application of its findings for conservation outcomes (Braunisch et al. 2012; Cardillo 
& Meijard 2012; Colyvan 2016; Cook, Possingham & Fuller 2013; Crees et al. 2016; Dreiss et 
al. 2016; Habel et al. 2013; Holmes 2014; Hopkins, Ockendon & Sutherland 2015; Knight et al. 
2008; Kuebbing & Simberlogg 2015; McAlpine et al. 2015;Ortega-Argueta et al. 2017; 
Toomey, Knight & Barlow 2017), referred to by some as the implementation crisis (Mair et al. 
2018). In this thesis, this disconnect is referred to as the research-practice gap or the knowing-
doing gap (Habel et al. 2013; Knight et al. 2008; Pfeffer & Sutton 1999) or the research-
implementation gap (Barmuta, Linke & Turak 2011; Knight et al. 2008; Toomey, Knight & 
Barlow 2017). This research posits that there are two facets to the research-practice gap, with 
the first being the production of relevant knowledge (through research) for conservation 
practices. The second facet involves the effective application of this knowledge to achieve 
tangible recovery outcomes.  
 
Conservation scientists have investigated the research-practice gap and have identified several 
reasons why the scientific evidence, which they believe is relevant and key to effective 
conservation and recovery, is not effectively applied to decision-making, action and policy. For 
example, conservation scientists and managers have conflicting views on what constitutes 
legitimate, practical and timely knowledge for practice (Colyvan 2016; Cook, Possingham & 
Fuller 2013; DiMarco et al. 2017; Jamal & Everett 2004; Martin et al. 2012a; Woinarski et al. 
2016). The hard-paradigm papers provide theoretical, case-specific and narrow knowledge 
which often cannot be applied directly to recovery programs (Cook et al. 2017; Knight et al. 
2008) or translated into relevant recovery policy (McAlpine et al. 2015). Furthermore, academic 
literature is often not freely available or easily accessible for conservation managers and 
practitioners (Giehl et al. 2017) and the training for conservationists focuses on the discipline of 
conservation science (Andrade et al. 2014). It is argued that some conservation scientists are 
primarily focused on an academic career, engaging in research driven by the prestige of 
innovation and original knowledge, and by being published in high-impact journals to fit within 
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the professional reward system (Griffiths & Dos Santos 2012; Cook, Possingham & Fuller 
2013; Lynch et al. 2015), rather than by conservation outcomes.  
 
There are many scientists who propose that active collaboration between academia, 
conservation managers and other stakeholders can bridge the identified facets of the research-
practice gap (Artego-Argueta, Baxter & Hockings 2011; Artego-Argueta et al. 2017; Barmuta, 
Linke & Turak 2011; Cook et al. 2013; Griffith & Dos Santos 2012; Kark et al. 2014; Knight et 
al. 2008; Lynch et al. 2015; Manolis et al. 2009; Martin et al. 2012a; Schwartz et al. 2018; 
Toomey, Knight & Barlow 2017). It is also argued that improved communication between 
scientists and stakeholders, and the use of knowledge brokers (Campbell et al. 2015; Chapman 
et al. 2017; Cook et al. 2013) could be useful to translate and include the perspectives of policy 
makers, managers and the public into the science, both to advance knowledge and inform policy 
and practice (Balmford & Cowling 2006; Campbell et al. 2015; Chapman et al. 2017; Cook et 
al. 2013; Dillon, Stevenson & Wals 2016; Griffiths & Dos Santos 2012; McAlpine et al. 2015; 
McDonald et al. 2016; Ortega-Argueta et al. 2017; Reyers et al. 2010; Torkar & McGregor 
2012). It has also been emphasised that it is important to integrate other scientific disciplines, 
such as social science, to counter the embedded hard-paradigm research bias within 
conservation science discipline and practice (Artego-Argueta et al. 2017; Mair et al. 2018), 
develop more applicable knowledge (Bennett et al. 2016; Bennett et al. 2017; St John, Keane & 
Milner-Gulland 2013; St John et al. 2014; Teel et al. 2018; Verissimo et al. 2017; Weber et al. 
2014) and synthesise evidence (Mair et al. 2018) through collaboration and interdisciplinary 
research (Beier et al. 2017; Chapman et al. 2015; Kark et al. 2014; Nel et al. 2016). Others 
propose that specifically developed systematic conservation planning tools11 and decision-
making frameworks are also necessary to bridge the gap between research and practical 
delivery (Barlow et al. 2016; Margoluis et al. 2009; Margules & Pressey 2000; Pressey & 
Bottrill 2008; Schwartz et al. 2018), for both facets.  
 
Upon review of the literature, the current research of Australian recovery programs appears to 
address in part the first facet of the research-practice gap, i.e. identifying the problems from 
within a hard-paradigm perspective. However, the reported continued ineffectiveness of 
recovery demonstrates that so far, the current research approach has not been able to bridge the 
                                                 
11 These conservation planning tools will be discussed in detail in Chapter 3. 
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second facet of the research-practice gap, i.e. implementing their recommendations to improve 
the effectiveness of recovery programs.  
 
2.5 The Institution of Australian Recovery Programs 
In this section, the research findings of Guerrero et al. (2017) and Holmes (2014) are discussed. 
Both research projects investigated the effectiveness of threatened species recovery program 
management and reviewed several single Australian bird recovery programs. These two bodies 
of knowledge are relevant as they reviewed the institutional framework of recovery to 
determine its effectiveness and efficiency for recovery species.  
 
It is widely agreed that an institution is an appropriate and commonly applied organisational 
framework to address environmental and conservation problems (Bernauer 1995; Decker et al. 
2016) and is deemed to be the critical force for environmental responses (Bernauer 1995; 
Campbell et al. 2015; Young 2008, p. 6). Australian recovery responses also take an 
institutional approach (Guerrero et al. 2017; Holmes 2014; Martin et al. 2012b). In general, 
institutions are defined as an organisational framework held together by a group of individuals 
or organisations with similar values, ideas and rules motivated to work on a broadly similar 
cause (Guerrero et al. 2017; Hodgson 2006; Holmes 2014; Ostrom 1990). Institutions differ 
from other organisational frameworks as they are more informal and negotiated on the bases of 
these shared values, rules and decision-making processes that give rise to social processes 
(Young 2008, p.13). An institution is comprised of like-minded individuals and organisations 
(Decker et al. 2016; Young 2008, p.15) with external processes and documentation guiding 
their efforts (Guerrero et al. 2017). An institution is not a physical and cultural entity, which 
comprises staff, a physical location and financial resources focusing on administration and 
management like a more formal organisation.  (Holmes 2014; Young 2008, p.13). Young 
(2008, p.13) states: ‘… institutions are the rules for the game and organisations are the players 
in these institutions.’ The continued existence of institutions, and their level of success, depends 
on these like-minded actors with similar paradigm perspectives, their interactions with other 
(often like-minded) institutions and organisations (Decker et al. 2016; Young 2008, p.12), and 
shared patterns of thoughts (Bernauer 1995; Hodgson 2006). The Australian recovery institution 
is comprised of individuals from a wide range of organisations (Holmes 2014; Holmes et al. 
2016), such as from state and/or national government departments, universities, not-for-profit 
organisations, e.g. zoos and other conservation organisations, and private sector organisations. 
The diversity of input from expert staff and the resources from these varied organisations are an 
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undeniable benefit of the current institutional approach (Bernauer 1995; Decker et al. 2016). 
However, institutions are dependent on a covert set of social rules and due to a lack of a 
consistent regime and enforcement of rules, or following a change in the interactions and 
patterns of the individuals within the institution, are more likely to fail (Bernauer 1995; Ostrom 
1990; Young 2008, p.8). A quote from Simon (1978, p. 3) makes the point: ‘Institutions are 
functional if reasonable men [or women] might create and maintain them in order to meet social 
needs or achieve social goals'. Institutions ‘are perpetuated because they confine and mould 
individual aspirations and create a foundation for existence…’ (Hodgson 2006, p.7).  
 
Guerrero et al. (2017)’s and Holmes (2014)’s interdisciplinary research projects found that the 
current institution was not providing optimal and effective management for recovery programs. 
For his PhD research, Holmes employed the qualitative ‘Institutional Analysis and 
Development Framework’ to identify the strengths and weaknesses of the institutional 
framework of six Australian bird species recovery programs, and how these could be influenced 
to improve the effectiveness of recovery (Holmes (2014). He presented a list of important 
components and key attributes to improve the effectiveness of the recovery institution (Table 
2.6).  
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Table 2.6 The five components and their key attributes of the institutional framework for 
effective recovery program management as found by Holmes (2014, pp.171-2). 
Recovery Planning Social Networks Recovery Team 
- Based on good science 
- Species trend data that are 
current, quantitative and 
documented 
- Identify critical habitat 
- Quantify and prioritise 
threats 
- Incorporate an adaptive 
management framework 
- SMART objectives 
- Strategic approach to 
allocating investments 
- Coordinate 
implementation of plan 
through recovery team 
- Monitor performance 
- Reporting and evaluation 
 
Collective 
memory/experience 
Diversity 
Manage redundancy 
Learning 
Adaptive capacity 
Trust 
Invest in maintaining 
network 
Strategically identify others 
with whom a new 
relationship might be 
mutually beneficial  
Clear goals 
Leadership 
Coordination 
Clearly defined roles and 
responsibilities 
Communication 
Decision-making 
Conflict management 
Personality and personal 
knowledge, skills and 
ability of team members 
Inclusion of stakeholders 
Critical evaluation 
 
Collaboration Prioritisation Process  
More collaborative 
relationships  
Maintain existing 
collaborations 
Clearly defined roles and 
responsibilities 
Communication 
Trust and respect 
Funding 
Appropriate, achievable 
Consistent, SMART 
objectives 
Transparent 
Cost-effective 
Stakeholder involvement 
Ownership, commitment 
Information management 
Basis for evaluation 
 
 
 
Holmes also proposed a conceptual framework (Figure 2.4) in which these components could 
be included and provided ‘a more inclusive and holistic approach to managing threatened 
species … for most consistency, accountability, transparency, efficiency and would facilitate 
effective evaluation’ (Holmes 2014, p.173).  
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Figure 2.4 The conceptual framework for the recovery institution to improve the effectiveness 
of recovery as proposed by Holmes (Figure copied from Holmes 2014, p.173). 
 
 
Holmes argued that his conceptual model provided an improved opportunity to ‘facilitate a 
more strategic approach for allocating investments towards recovery planning, implementation 
of recovery actions to better cope with the limited funding available to threatened species 
management’ (Holmes 2014 p.173). In his adjusted framework (Figure 2.4), the listing of 
species and their prioritisation is placed in a single body of experts and government, with a 
feedback loop of information generated from the actions through learning, monitoring and 
evaluation. The project team, i.e. the recovery team, is engaged with the development and 
implementation of the project plan (the recovery plan), and co-ordinates its actions through 
collaboration. However, it is not clear how some of the key attributes that Holmes identifies, 
such as trust, respect, more collaborative relationships, conflict management and so on can be 
addressed in this conceptual framework to improve the effectiveness of the recovery institution.  
 
Guerrero et al. (2017) researched the effectiveness of two bird species recovery programs for 
the Department of the Environment by the TSRH, under Project 6.4 entitled “Learning from 
success in threatened species conservation” (Guerrero et al. 2017). The authors reported similar 
findings. Their interdisciplinary (quantitative and qualitative) investigation concluded that the 
‘broad institutional context will not always allow for the optimal delivery of actions required for 
the recovery of a threatened species’ (Guerrero et al. 2017, p.37). Their recommendations 
(Table 2.7), presented as lessons learned, do not appear to propose novel solutions or concepts 
to address the institutional framework’s weaknesses.  
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Table 2.7: recommendations to improve recovery effectiveness as found by Guerrero et al. 
(2017, p.38). 
1. Governance of recovery teams and project personnel is critical. Recovery effort can 
be subverted by disaffected individuals, by poor communication, and by apparently 
haphazard decision-making. Recovery teams should have well-defined governance 
principles that suitably encompass the varying levels of responsibility and 
perspectives held by people integral to the recovery effort. Project personnel should 
have clearly defined roles and the opportunity to contribute to decision-making and 
review. 
2. People are critical. The recovery of threatened species is dependent upon the ongoing 
contributions of people who are passionate and committed to the cause. Such 
champions should be treasured for their contributions, enthusiasm and capacity to 
inspire others. But managers of such personnel should be alert to such commitment 
leading to burn-out, and may need to be careful in guiding such personnel away from 
long-established approaches that may no longer be optimal. 
3. Evidence is critical. Researchers have a key role in formulating, assessing and 
refining management practices. Recovery actions should be implemented in a manner 
that is testable. Managers should identify areas in which the evidence base is currently 
inadequate, and seek research input to remedy that failing. Researchers need to 
make their findings readily available to the recovery team and others with 
responsibility for implementation of the recovery program. Where possible, the 
presence of researchers in recovery teams would be most beneficial to ensure access 
to research and specialist knowledge in a timely manner. 
4. Responsible agencies should make long-term commitments to at least the core 
components of a recovery plan or other relevant framework, and the appropriate 
levels of resourcing commitment to reflect such an obligation 
5. There should be more scope for regular external review of recovery plans, teams and 
programs, shaped in a manner that can help provide guidance and overcome 
entrenched but suboptimal protocols or practices. 
6. Recovery plans need to have a vision to which all stakeholders can aspire and commit, 
and an integrated set of short-term and long-term goals. Short-term goals should be 
the basis for regular workplans and internal annual reviews. 
7. Recovery plans need to consider the complex broader mix of policies and laws that 
may facilitate or impede conservation management practice, and be alert to such 
context when formulating their actions and expectations. Where possible, conducting 
an institutional analysis early in the recovery process can help identify potential 
barriers and or opportunities to recovery efforts; this has the potential to save 
resources in cases where key policy barriers are identified and they need to be 
addressed for recovery efforts to be able to produce outcomes. 
8. Some extension of our study would be desirable, especially to other threatened 
species with contrasting ecologies, trends and management milieu. 
 
Guerrero et al. (2017) recommend extending research to other threatened species. This may be a 
valid recommendation from a hard-paradigm perspective, as the findings presented by Guerrero 
et al. (2017) and Holmes (2014) are based on a small sample size of recovery programs (a total 
of eight, two and six respectively), and all in the same taxa, namely birds. Some hard-paradigm 
embedded scientists could argue that these findings may not be applicable to all recovery 
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programs because they have not been extensively tested on a large generalisable sample size. 
However, if the large number of research outcomes confirms earlier findings (by e.g. Artego-
Argueta, Baxter & Hockings 2011; Artego-Argueta et al. 2017; Bottrill et al. 2008; Bottrill et al. 
2011; Bottrill & Pressey 2012; Holmes 2014; Watson et al. 2011; Woinarski et al. 2016) and 
does not generate novel insights into and understanding of the causes of these problems, is it 
necessary to do more of the same type of research? It is posited that the research needs to take a 
different approach to understand and tackle the problems of ineffective recovery program 
management. 
2.6 Summary 
This chapter has outlined the problems for effective recovery program management as found in 
the literature and it became clear that recovery program management in Australia is ineffective. 
The chapter started by generating an understanding of the research paradigms and provided 
background in the embedded hard-paradigm perspective of conservation science. A discussion 
on the EPBC Act and the ‘new’ approach of the Commonwealth Government, which saw 40 
fauna species prioritised for actions and provides funding for the TSRH, provided insights into 
the problems associated with the regulatory framework and the government approach. It was 
identified that some sort of prioritisation is necessary as funding is limited, and at the same time 
there appears to be no transparent decision-making process to support those priorities. The 
discussion of other problems, such as the absence of a clear and consistent definition of 
recovery, issues with the recovery planning processes (e.g. recovery plans being ill-developed 
and recovery teams not operating smoothly), and the recovery research-practice gap, 
demonstrates the extent of research undertaking with the aim to improve recovery program 
effectiveness. The discussion of the findings of studies by Guerrero et al. (2017) and Holmes 
(2014) into the effectiveness of recovery programs concluded that the current recovery program 
institution is not performing effectively. It is posited that the current hard-paradigm research 
approach may limit both the opportunity for novel recommendations and the ability to close the 
research-practice gap to improve the effectiveness of recovery program management. In the 
next chapter the project management literature relevant to conservation and recovery program 
management is reviewed. 
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3 Project Management and Recovery 
3.1 Introduction 
As discussed in Chapter 2, the effectiveness of recovery program management is constrained by 
many factors. One of the key constraints is the lack of management and integration of 
knowledge for action on the ground to achieve effective recovery outcomes. The purpose of this 
chapter is, first, to provide an understanding of the existing approaches and tools in place to 
implement recovery efforts, and, second, to review the project management literature to identify 
opportunities for its application in recovery program management.  
An integrative, flexible and adaptive approach is required to address and manage the 
complexity of species conservation (Sutherland et al. 2018; Toomey, Knight & Barlow 2017; 
Wallen 2017). The proven success of project management to address complex projects in a 
wide range of different industries (Collyer et al. 2010; Pitsis et al. 2014) suggests that a project 
management approach might deliver similar results for recovery programs. Indeed, the 
suitability of project management to conservation management has been identified by many 
(Barlow et al. 2016; Margoluis et al. 2009; Mascia et al. 2014; Pooley, Mendelsohn & Milner-
Gulland 2014; Stem et al. 2005). While conservationists have developed project management 
frameworks, tools and guides to help focus on results and improve recovery and conservation 
efforts, project management practices are not integrated widely into the delivery of recovery 
programs (Barlow et al. 2016; Pooley, Mendelsohn & Milner-Gulland 2014). Typically, it is 
conservation scientists who have oversight of recovery programs, and it is from the perspective 
of conservation science that the recovery programs are organised and managed. A recent 
industry survey (Barlow et al. 2016) identified that project management capabilities are 
important for conservationists, but that two thirds of conservationists are under-performing in 
conservation programs due to a skills gap in project management capabilities. The successful 
management of programs to address the ‘wicked problem’ of recovery is complex, and 
increasing project management competencies are just part of the ability to generate effective 
outcomes. Complexity in general and its impact on project success are aspects widely 
researched in the project management discipline, and their application to recovery program 
management needs to be further explored.  
This chapter introduces project management in general in Section 3.2. Section 3.3 discusses 
project complexity and provides insights into the different styles of project management and 
which of these are best equipped to deal with project complexity. Section 3.4 provides an 
understanding of the conservation project management approach and discusses two 
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conservation project management tools in more detail, including their weaknesses and 
strengths. Section 3.5 presents parts of a peer-reviewed paper written by the researcher (and co-
authored by her supervisors) presented at the ANZAM Conference in Brisbane, Queensland, in 
December 2016. The chapter concludes with Section 3.5, which summarises the key points of 
the literature review. 
3.2 Project Management  
A project is a temporary undertaking of simultaneous and sequential activities which together 
produce an identifiable and unique outcome of value (Ahern et al. 2014; Pich, Loch & De 
Meyer 2002; PMI 2013). There is growing recognition that conservation and recovery programs 
can be treated as a combination of complex and dynamic projects (Margoluis et al. 2009; 
Saterson et al. 2004; Wallace & Clark 2002), each with their own objectives. The project 
objectives together achieve the overarching program’s outcomes or objectives (PMI 2013), 
which in this case would be reducing the threat to, and the recovery of, a species.  
Project management (PM) is an approach to managing a project’s life cycle, processes and 
project activities (Ahern et al. 2014; PMI 2013) and it requires tools, adaptive management and 
leadership (Bruyere 2015; Hanisch & Wald 2011; Margoluis et al. 2009; Remington 2011; 
Thomas & Mengel 2008; Whitty & Maylor 2009). While PM can provide a formalised and 
structured approach to delivering solutions to complex and novel problems (Munns & Bjeirmi 
1996; Vidal & Marle 2008), it requires a level of flexibility and adaptability to respond to a 
project’s levels of complexity (Hiers et al. 2016; Pollack 2007). There are different project 
management approaches (Hiers et al 2016; Pich, Loch & De Meyer 2002; Pollack 2007; 
Remington & Pollack 2007; Vidal & Marle 2008) associated with the perspectives of the 
project manager, the field or discipline, or the institution in which the project management 
approach is applied. The more formal approaches are often governed by industry bodies, each 
with their own project management tools, processes, training and certification, for example, the 
traditional approach outlined in the Project Management Body of Knowledge (PMBOK) Guide, 
and the different project management approaches of Agile Management and Prince 2.   
3.3 Project Complexity 
Project complexity has a major influence on the success of projects and has been the subject of 
extensive research (Baccarini 1996; Brady & Davies 2014; Geraldi, Maylor & Williams 2011; 
Pich, Loch & De Meyer 2002; Remington & Pollack 2007; Vidal & Marle 2008; Whitty & 
Maylor 2009). However, it is widely agreed that project complexity can never be completely 
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understood nor defined (Geraldi, Maylor & Williams 2011; Pitsis et al. 2014, Vidal & Marle 
2008). There is in the literature a wide range of concept descriptions and often overlapping 
attributes for different categories of project complexity (e.g. Brady & Davies 2014; Geraldi, 
Maylor & Williams 2011; Remington & Pollack 2007). There is agreement, however, that the 
higher the level of these categories and attributes in a project, the more complex a project is 
perceived to be (Remington 2011; Remington & Pollack 2007; Thiry 2013; Vidal & Marle 
2008). The perceived level of project complexity is dependent on the position of the paradigm 
perspective (Pollack 2007) on the research philosophy continuum (see Chapter 2), the capacity 
of individual project managers (Geraldi, Maylor & Williams 2011; Remington 2011; Thomas & 
Mengel 2008; Vidal & Marle 2008) and the style of project management. It is necessary to 
simplify the complexity categories to obtain insights into how complexity is dealt with in 
recovery program management from the perspective of the managers. For this research, project 
complexity is defined as the interaction of three interdependent factors, namely uncertainty, 
ambiguity and dynamics (Figure 3.1). 
 
Figure 3.1: The three aspects of project complexity on the research philosophy continuum. 
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3.3.1 Uncertainty, ambiguity and dynamics 
Uncertainty is caused by the difference between the known and the unknown aspects of projects 
(Atkinson, Crawford & Ward 2006; Brady & Davies 2014; Pich, Loch & De Meyer 2002; 
Remington 2011; Remington & Pollack 2007; Thiry 2002; Vidal & Marle 2008) and has been 
identified as impacting negatively on the successful delivery and evaluation of recovery 
programs (Akçakaya et al. 2018; Gillespie et al. 2011; Keith et al. 2011; McDonald-Madden et 
al. 2010; Tulloch et al. 2015). Uncertainty can be managed and reduced though, for example, by 
planning activities, identifying and managing risks and further research and knowledge 
gathering (Pich, Loch & De Meyer 2002; Remington & Pollack 2007). The management of 
uncertainty is mostly associated with the hard paradigm (Pollack 2007), and thus focuses on 
creating knowledge through research and the establishment, monitoring and evaluation of hard 
measures, criteria and indicators.  
Ambiguity is related to the range of multiple and often conflicting interpretations of individual 
elements of the project (Atkinson, Crawford & Ward 2006; Pich, Loch & De Meyer 2002; 
Remington 2011; Remington & Pollack 2007; Thiry 2002; Vidal & Marle 2008). Ambiguity, 
however, is more complicated to manage and control than the uncertainty aspect, as the 
consequences of actions and social dimension responses are unclear. The levels of ambiguity 
are strongly influenced by the stakeholders, project managers, and others involved in the project 
(Dvir et al. 1998; Remington 2011; Vidal & Marle 2008).  
The third aspect of complexity, dynamics, relates to the changing relationships, interactions and 
interdependencies between components and aspects of the project internally, and the influence 
of external factors on the project over time (Baccarini 1996; Brady & Davies 2014; Geraldi, 
Maylor & Williams 2011; Hanisch & Wald 2011; Remington & Pollack 2007). Some argue that 
a focus on dynamics is key for the management of project complexity (Dvir et al. 1998; 
Janssen, van der Voort & van Veenstra 2015; Pollack 2007; Vidal & Marle 2008) supported by 
findings that 70 per cent of the factors considered to cause project complexity fall into the 
dynamics category (Vidal & Marle 2008). The response to ambiguity and dynamics is mostly 
associated with the soft paradigm (Pollack 2007), and focuses on more intangible 
characteristics, such as competencies, tools and processes, to deliver the know-how to deal with 
complexity.  
There are varying degrees of project complexity. Projects with a clear and tangible outcome are 
by definition less complex than those whose end product is less tangible. The interaction of 
 51 
 
these three aspects of project complexity complicate and undermine the understanding of how 
the individual project elements interact and interconnect, inherently making a project more 
complex and consequentially impacting on project success (Atkinson, Crawford & Ward 2006; 
McCool, Freimund & Breen 2015; Remington & Pollack 2007; Remington, Zolin & Turner 
2009; Thiry 2002); additionally complexity is experienced differently by different stakeholders 
(Atkinson, Crawford & Ward 2006). The effective management of complexity requires an 
integrated project management approach (Hanisch & Wald 2011) for successful delivery. 
3.3.2 Project management approaches 
The response and management of project complexity is critical for successful project delivery. 
In general, there is a limited understanding of project management styles and which styles, or 
combinations thereof, are most effective (Pich, Loch & De Meyer 2002; Pollack & Algeo 2016; 
Remington 2011; Remington & Pollack 2007; Whitty & Maylor 2009). Pich, Loch & De Meyer 
(2002) suggest three general high-level project management styles, namely Instructionist, 
Learning and Selectionism.  
 
The Instructionist approach is considered the traditional style of project management. It is a 
linear and systematic style of project management, labelled by some as the ‘plan-then-execute’ 
approach (Ahern et al. 2014), and is based on the hard paradigm (Pollack 2007). This approach 
is described in industry guidelines and standards, for example, the ‘Project Management Body 
of Knowledge Guide’ (PMI 2013). In this style, the project activities are planned and controlled 
(Atkinson, Crawford & Ward 2006) through ‘prespecifying and triggering actions based on 
signals’ (Pich, Loch & De Meyer 2002, p.1009). The Instructionist style explicitly manages the 
project life cycle in accordance with known factors, and focuses on managing to a specific 
outcome (Ahern et al. 2014; Pich, Loch & De Meyer 2002; Pollack 2007; Thomas & Mengel 
2008). The Instructionist style can respond to a level of uncertainty through the hard-paradigm 
approach of extensive planning, assumptions and quantitative monitoring and evaluation of 
actions.  
 
The Learning style is a more adaptive style of project management. This style integrates the 
capacity to quickly identify and assess challenges or issues related to the three aspects of project 
complexity and develop an appropriate response (Pich, Loch & De Meyer 2002). It is defined as 
the Learning style as it includes a capacity to integrate new learning and knowledge, and a level 
of flexibility. It has a strong emphasis on implicit characteristics, such as stakeholder 
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management (Pich, Loch & De Meyer 2002) and other competencies, skills, tools and 
processes, i.e. the know-how to deliver programs. The Learning style prioritises the soft-
paradigm approach, but integrates hard-paradigm perspectives, to manage the three interlinked 
aspects of project complexity effectively.  
 
The Selectionism style is an appropriate approach when complexity prevents a causal mapping 
and it is impossible to choose the one best policy (Pich, Loch & De Meyer 2002). It identifies 
and pursues several options as projects at the same time until the best path can be identified 
(Pich, Loch & De Meyer 2002). This style fosters integrated learning and information sharing 
between the parallel projects to explore different solutions and switch to others when one 
solution fails (Pich, Loch & De Meyer 2002). Often the Selectionism and Learning styles 
overlap because of the iterative approach of learning and sharing outcomes between the projects 
to identify the best option. 
 
These three styles are often used in some combination to manage projects (e.g. Shoo et al. 
2016), but not all are equally suitable for managing all three aspects of project complexity 
(Pich, Loch & De Meyer 2002; Pollack 2007; Thomas & Mengel 2008). Table 3.1 outlines the 
three main project management styles.  
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Table 3.1: Three main styles of project management approaches in relation to the paradigm 
perspectives of project management (compiled from Pich, Loch & De Meyer 2002 and 
Pollack 2007) and their use in response to project complexity aspects. 
PM style Focuses on: Mostly related 
to: 
Most used to 
manage 
aspects of: 
Instructionist 
approach  
Task scheduling (planning) 
and risk management (the 
identification of uncertain 
aspects and manage their 
probability and impact) – 
pre-specifying and triggering 
actions based on defined 
signals 
Hard paradigm Uncertainty 
Learning 
approach  
‘Probe and learn’, adaptive 
management, flexible in 
planning and 
implementation when new 
knowledge becomes 
available 
Soft paradigm Ambiguity & 
dynamics 
Selectionism 
approach  
Pursues a host of multiple 
solutions until the best one 
can be identified 
Soft paradigm Uncertainty, 
ambiguity, 
dynamics 
 
While the Instructionist approach can be used for the delivery of simple projects, it needs to be 
complemented by other styles if complex projects are to be managed successfully (Ahern et al. 
2014; Pich, Loch & De Meyer 2002).  Most of the professional training for project managers is 
focused on this Instructionist approach (e.g. the PMBOK Guide®). The Instructionist style by 
itself does not incorporate ongoing learning and adaptive management (Ahern et al. 2014); 
consequently, practitioners are not well equipped to manage complex projects (Hanisch & Wald 
2011; Pollack 2007; Thomas & Mengel 2008; Winter et al. 2006).   
   
The Learning and Selectionism styles apply continuous learning and feedback loops widely 
accepted as necessary to manage complex projects successfully (Ahern et al. 2014; Chapman & 
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Hyland 2004; Janssen, van der Voort & van Veenstra 2015; Thiry 2002) and there is a wide 
range of project learning models available (Chapman & Hyland 2004; e.g. Thiry 2002). Overall, 
the iterative process of the learning cycles enables a review and assessment of progress (Thiry 
2007, p.77) assesses value and risk to the project (Thiry 2002), provides value management 
(which includes the appraisal and evaluation of emerging opportunities) (Thiry 2007, p.307), 
and can generate opportunities for innovative solutions (Chapman & Hyland 2004; Gareis & 
Huemann 2007, p.199). Agile project management is one of the formal project management 
practices that incorporates both the Learning and Selectionism styles (Dyba & Dingsory 2015).  
 
3.4 Project Management for Conservation.  
There is broad agreement that project management principles and approaches should be used 
for the planning and evaluation of conservation programs and projects and to that end specific 
conservation project management tools and processes have been developed for conservation 
project management. However, it is recognised that project management practices are not 
widely applied in the management of conservation (Barlow et al. 2016; Stem et al. 2005; 
Margoluis et al. 2009; Pooley, Mendelsohn & Milner-Gulland 2014; Schwartz et al. 2012) and 
recovery programs (Crees et al. 2016). Generally, the lack of training in project management 
principles (Barlow et al. 2016), the lack of project management capabilities (Barlow et al. 2016; 
Sandwith et al. 2015, p.265) and the lack of leadership competencies (Black, Groombridge & 
Jones 2011; Bruyere 2015; Elliot, Ryan & Wyborn 2018) are identified as the culprits for this 
lack of integration. However, even with project management training and leadership 
competencies, the hard-paradigm perspectives embedded in conservation research and program 
management may still limit the flexibility, adaptability and learning required to appropriately 
respond and manage the complexity of conservation and recovery programs, as explained 
further in the next sections.  
 
3.4.1 Conservation project management style 
As discussed in Chapter 2, the hard-paradigm perspective is strongly embedded in conservation 
science and practice (Dillon, Stevenson & Wals 2016; Hiers et al. 2016; Kareiva & Marvier 
2012; Pooley, Mendelsohn & Milner-Gulland 2014; Seddon, Armstrong & Maloney 2007; 
Toomey, Knight & Barlow 2017). The manner in which conservation programs are managed is 
also influenced by this overarching hard-paradigm perspective of the conservation institution.  
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‘Adaptive management’ was introduced as the style to manage conservation programs and is 
argued to play a key role in achieving conservation outcomes (Bradby et al. 2016; Crees et al. 
2016; Hunt et al. 2016; Keith et al. 2011; McDonald-Madden et al. 2010; Margoluis et al. 2013; 
Salafsky et al. 2002; Schwartz et al. 2018). Adaptive management provides a systematic process 
for improving management through ‘learning while doing’ (McDonald-Madden et al. 2010). An 
adaptive management project comprises four components: objective(s), a monitoring plan, 
management actions and competing models (Hunt et al. 2016). The components are interlinked 
with feedback loops and are informed and guided by quantitative research and computer models 
(Hunt et al. 2016; Keith et al. 2011). The adaptive management framework values learning and 
uses feedback loops informed by the results of hard-paradigm monitoring and evaluation and 
adjusting the management actions accordingly (Hunt et al 2016; Keith et al. 2011; McDonald-
Madden et al. 2010).  The adaptive management style is intended to reduce the level of 
uncertainty (Keith et al 2011; McCarthy & Possingham 2007). It is argued that adaptive 
management and its tools, such as result chains (discussed in section 3.4.2), can enhance 
conservation program design, management, monitoring and evaluation, and can accelerate an 
understanding of what works by learning which intervention is effective (Margoluis et al. 
2013). However, finding the correct balance of doing more research to evaluate consequences 
for future management, rather than achieving conservation outcomes for the program based 
upon existing knowledge, presents a challenge for conservation institutions (Keith et al. 2011; 
McDonald-Madden et al. 2010). Furthermore, effective conservation program leadership needs 
to be in place to manage and lead the process of adaptive management, a competency which 
needs to be more strongly integrated (Black, Groombridge & Jones 2011; Bruyere 2015; Elliot, 
Ryan & Wyborn 2018).  
The adaptive management style is integrated in many project management tools, as discussed in 
the next sections. Despite its apparent similarities to the Learning style (see section 3.3.2), the 
adaptive management style relies on hard-paradigm perspectives, uses objective and 
quantitative measures and static end-points (Black, Groombridge & Jones 2011; Hiers et al. 
2016; Mascia et al. 2014; Kapos et al. 2009; Schwartz et al 2012; Stephanson & Mascia 2014; 
Zavaleta et al. 2017), such as population growth and the latency of diseases (McDonald-
Madden et al 2010). However, the monitoring and assessment of impact and criteria have been 
identified as a weakness in this style when it is applied to conservation (Schwartz et al. 2018) 
and recovery programs (Ortega-Argueta, Baxter & Hockings 2011; Watson et al. 2011; 
Woinarski et al. 2016), and therefore the adaptive management approach as suggested in these 
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tools may not deliver the learning necessary for the feedback loops in adaptive management. 
The soft-paradigm criteria, such as stakeholder management and leadership, are critical for 
successful conservation program management (Black, Groombridge & Jones 2011; Bruyere 
2015; Elliot, Ryan & Wyborn 2018; Kapos et al. 2010; Knight, Cowling & Campbell 2006; 
Manolis et al. 2009; Mascia et al 2014), but they receive little consideration in the adaptive 
management process (Schwartz et al 2018).  
Based on this assessment, the adaptive management style is more associated with the 
Instructionist type of project management, arguably a consequence of the embedded hard-
paradigm perspectives of conservation programs and institutions. As mentioned earlier, an 
Instructionist style of project management cannot effectively address all three aspects of 
complexity. Adaptive management, as an Instructionist style of project management, can 
respond to and manage the aspect of uncertainty. This strength has been identified by many as 
the reason to apply adaptive management for conservation programs (Keith et al. 2011; 
McDonald-Madden et al. 2010). However, adaptive management is much less equipped to 
respond to and manage the complexity aspects of ambiguity and dynamics that are associated 
with the soft paradigm and that have been identified as critical for project success (Dvir et al. 
1998; Munns & Bjeirmi 1996; Pollack 2007; Thomas & Mengel 2008). The inability to respond 
to complexity has been identified as a weakness in the successful delivery of conservation 
programs (Crees et al. 2016; Kapos et al. 2010; Knight, Cowling & Campbell 2006; Manolis et 
al. 2009; Mascia et al. 2014; Schwartz et al. 2018).  
When one looks into the approach of Australian conservation paradigm perspectives, it 
becomes clear that the hard-paradigm criteria are prioritised in this conservation institution for 
decision-making and management. For example, a ‘wish-list’ presented by nine global 
conservation researchers, five of whom were associated with Australian institutions (Tulloch et 
al. 2016), and a list of factors listed by Gillespie to reduce uncertainty and improve the 
management of Australian threatened amphibian species (Gillespie et al. 2011) included only 
hard-paradigm criteria (Table 3.2), demonstrating the favoured and arguably embedded 
Instructionist style of project management.  
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Table 3.2: Wish-lists of factors from scientists and conservation planners to reduce 
uncertainty for improved conservation planning and management (compiled from Tulloch et 
al. 2016, p.163, and Gillespie et al. 2011). The wish-list of Gillespie et al. 2011 is grouped 
here using Tulloch et al. 2016 categories. 
Categories  Factors listed by conservationists 
and scientists for improved 
conservation planning and action 
(Tulloch et al. 2016) 
Factors to eliminate uncertainty 
for amphibian species in 
Australia and target efforts to 
reduce risk of extinction more 
effectively (Gillespie et al 2011) 
Input data Higher quality threat data; more 
fine-scale population processes; 
more landscape processes; higher 
quality environment feature data; 
higher quality socio-economic 
data; more species counts; more 
species occurrences; data sets on 
the biology of continental faunal 
groups enable exploration of higher 
order relationships among taxa, 
such as regional associations and 
patterns of extinction risk. 
Greater knowledge of key aspects 
of biology and population ecology 
of more taxa. 
Data sets on the biology of 
continental faunal groups to 
enable local species research, i.e. 
key demographics, distribution 
and abundance, life history. 
 
Models Better predictive tools; models of 
future change. 
Increase capacity in predicting 
future risk patterns; exploration of 
higher order relationships among 
taxa, such as regional associations 
and patterns of extinction risk. 
Prioritisation 
methods 
Link between processes, actions 
and ecological outcomes; protocols 
for dealing with uncertainty; how 
to set targets, including multiple 
objectives and actions; combining 
information for multiple 
species/surrogates. 
Linking local data with global 
threat status to assess extinction 
risk; employing different 
approaches for risk assessments 
(local and global) for prioritisation. 
Constraints Lack of time and money; lack of 
data sharing, including creating a 
collection information system; 
need for better community 
engagement in planning process.  
Knowledge gaps between global 
and local data; currently one single 
extinction risk assessment (IUCN). 
 
From the conservation paradigm perspectives, it appears that conservationists see 
complexity as something that can be solved through more research. However, the focus of 
adaptive management is to manage recovery program complexity by reducing its 
uncertainty aspect through monitoring and providing hard-paradigm evidence for decision-
making and management. Adaptive management as currently applied in conservation does 
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provide for the appropriate management of the two other aspects of complexity, namely 
ambiguity and dynamics.  
Some argue that this Instructionist style of project management is necessary because funding 
bodies, management agencies and policy makers find the clear, precise and quantifiable metrics 
help them assess compliance and, ultimately, project success (Hiers et al. 2016, p.4). However, 
the identified inability of the Instructionist style to manage high levels of uncertainty effectively 
and consequently the (arguable) inability to manage the other aspects of project complexity 
have hampered decision-making by managers and policy makers and led to the stalling of 
recovery and conservation programs (Keith et al. 2011; Martin et al. 2012b; Tulloch et al. 
2015). While making the wrong decision in light of complexity could result in species 
extinction, not taking conservation action or decisions because a project is too complex, or 
oversimplifying complexity through assumptions without any scrutiny, explanation or revision 
when new knowledge arise (McCool, Freimund & Breen 2015) is also detrimental. Modelling 
demonstrates that conservationists who accept a higher level of risk (e.g. risk is associated with 
a higher level of complexity for decision-making and action) are more comfortable making 
management decisions, and this ultimately can increase the number of species recovered 
(Tulloch et al. 2015). This argument posits that the management of recovery programs should 
integrate both hard- and soft-paradigm perspectives into their project management styles in 
order to manage the ‘wicked’ and complex recovery programs effectively.  
3.4.2 Project management tools for conservation  
It is widely agreed that project management principles should be used for planning, 
implementation and evaluation of any conservation programs (Barlow et al. 2016; Kapos et al. 
2008; Margoluis et al. 2009; Mascia et al. 2014; Pooley, Mendelsohn & Milner-Gulland 2014; 
Stem et al. 2005). A number of specific conservation project management approaches have 
been developed to improve the planning, implementation and evaluation of conservation 
projects. Project management frameworks such as the Cambridge Conservation Forum 
Framework (Kapos et al. 2009; 2010) and the ‘Operational Model for Conservation Action’ 
(Knight, Cowling & Campbell 2006) provide a high-level strategic approach to the management 
of conservation programs. Two tools, the Project Management for Wildlife Conservation 
Manual (WildTeam 2016) and the Open Standards (CMP 2013), are discussed in more detail in 
the following sections. These are the most current tools and they continue to develop, providing 
tools not only for the strategic planning of conservation programs, but also for implementation 
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and evaluation. A concluding summary will identify the strengths and weaknesses of these 
project management tools in reference to the above outlined issues.  
3.4.2.1 Project Management for Wildlife Conservation Manual  
The Project Management for Wildlife Conservation (PMWC) manual (the Manual) was 
developed by Wild Team, a conservation organisation based in Bangladesh (WildTeam 2016) 
as the result of an industry survey identifying a gap in the project management skills and 
expertise in conservation (Barlow et al. 2016).  The Manual describes a project life-cycle 
management approach, and provides diagrams, tools and templates for a step-by-step approach 
to help conservationists plan, implement, monitor and report on conservation projects from start 
to finish (WildTeam 2016). The Manual includes processes and tools for the management of the 
seven PMWC principles (Table 3.3), which are ‘all essential to ensure an efficiently run project 
that has the best chances of delivering tangible and meaningful conservation results, while 
minimising any possible negative impacts’ (WildTeam 2016, p.22). The Manual facilitates the 
adaptive management style for the management of conservations programs through its 
provision of project management tools, templates and processes. 
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Table 3.3: Project management principles for the management of wildlife conservation 
projects (compiled from WildTeam 2016, pp.18-22). 
PMWC 
principle 
Purpose Application Tool/templates/process 
provided 
Continued 
conservation 
justification 
Project results are 
linked directly to 
conservation, and 
contribute to an 
existing program 
vision and/or 
conservation strategy. 
Determine scope and 
check biological 
targets throughout 
project life cycle. Re-
alignment or closing of 
the project.  
Project plan. 
 
Focus on 
results 
Project teams place 
more importance on 
what they are trying to 
achieve than how they 
are trying to achieve it 
(work packages).  
Define results, 
goals, objectives 
and indicators. 
Track progress 
through these 
indicators. Focus 
on achieving 
results rather than 
delivery of 
activities. 
Project plan. 
Management of 
progress process. 
Management of risk and 
issues processes. 
 
Do not harm Negative impact on 
humans and wildlife 
are considered and 
minimised.  
Determine actions to 
minimise harm. 
Project plan. 
Describe possible 
negative effects. 
Knowing 
who does 
what 
The project team 
knows what decisions 
they are meant to 
make and actions to 
do. 
Designate roles and 
outline responsibilities.  
Project plan. 
Roles, Phases, Control 
processes and 
Administration 
processes. 
Controlled 
processes 
Project stays in 
control and achieves 
results. 
 Manage progress 
process. 
Manage risk and issues 
processes. 
Informed 
adaptation 
Adapt to changing 
project conditions.  
Monitor and adapt the 
project plan.  
Project Plan. 
Manage lessons learned. 
Manage risk and issues 
processes. 
Fit for 
purpose 
Adapt to fit scale, 
complexity, 
importance and risk 
level. 
Tailored guidelines to 
assist to adapt. 
Control processes. 
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3.4.2.2 The Open Standards and Miradi  
The Open Standards for the Practice of Conservation (OS) were developed by the Conservation 
Measures Partnership (CMP)12 after a review/study of project management in conservation and 
other sectors (Stem et al. 2003). The OS aims to bring together the common concepts, 
approaches and terminology in conservation project design, and the management and 
monitoring of conservation projects to improve conservation practice (CMP 2013). The OS take 
a project life-cycle approach to facilitate the adaptive management of conservation projects 
(Figure 3.2) and is identified as a useful decision support framework for conservation program 
management (Schwartz et al. 2018).  
Figure 3.2: Open Standards Project Management Cycle (copied from CMP 2013 p.5). 
 
                                                 
12 This partnership organisation started in the early 2000s and partners include the Nature Conservancy, World Wide Fund for 
Nature/World Wildlife Fund and collaborators, including Foundations of Success, the Cambridge Conservation Forum, Rare, 
World Conservation Union/IUCN, and the numbers of partners continues to grow. The CMP facilitates training and further 
research into the OS and their implementation (CMP 2014). 
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The OS are supported by a software platform called the Miradi Adaptive Management Software 
(Margoluis et al. 2013; Miradi 2016). In Miradi, conservationists or teams can develop result 
chains, a primary OS tool, and use them to identify assumptions so that the team can further 
develop objectives and evaluation indicators (Margoluis et al. 2013). The result chains, like 
systems diagrams, depict the causal links between the desired impacts, actions, intermediate 
results or measurable consequences and identify which interventions may work for future 
programs (Margoluis et al. 2013; McDonald-Madden et al. 2010) (Figure 3.3, next page).   
The result chain, also referred to as theory of change, combines decision trees (Margoluis et al. 
2009; Margoluis et al. 2013; Salafsky & Margoluis 1998), systems thinking (Black, 
Groombridge & Jones 2011) and logic models (Margoluis et al. 2013). These types of systems 
diagrams make it possible to specify relevant actions and identify the criteria to evaluate and 
monitor; they also make assumptions explicit (Black, Groombridge & Jones 2011; Margoluis et 
al. 2013; Schwartz et al. 2012). The OS project life cycle and the result chains focus on 
developing a logical plan of results and targets, and the OS is deemed ‘a thorough framework 
for the complexities associated with project management and a lucid and compelling framework 
to allocate efforts…’ (Schwartz et al. 2012, p.172). The result chains also provide the means, 
through a risk management approach, to assess possible impacts on threats and targets so that 
actions can be prioritised (Woodley et al. 2015). Result chains have had a strong focus on 
biological impact criteria and since 2016 have also provided the opportunity to include social 
impact measurements such as increased livelihood, increased well-being and food security 
(CMP 2014); however, these indicators do require quantifiable evaluation. The OS provide 
benefits to conservation planning (Hunt et al. 2016) by identifying the causal relationships 
between threats, actions and desired impact (Schwartz et al. 2012). However, when there is no 
data available (a key challenge for recovery and conservation programs) (Crees et al. 2016; 
Hutchings & Kuparinen 2014; Lindenmayer, Piggott & Wintle 2013; Mascia et al. 2014; 
McDonald et al. 2015), the result chain is linked by assumptions.  
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Figure 3.3: An example of a result chain, also called theory of change, including indicators and timelines, for the recovery of sturgeon (copied from 
Figure 6 by Margoluis et al. 2013, p.6). 
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The OS is used as a framework for planning conservation actions and for information sharing 
by conservation organisations in Australia, such as Bush Heritage and Greening Australia, 
Nature Conservancy, and state government initiatives such as the Victorian Trust for Nature 
(Carr et al. 2017). The OS and result chains focus on the Instructionist style of project 
management, to reduce uncertainty by measurable indicators and assumptions made explicit in 
the systems’ diagrams. Even though the OS are used by these conservation organisations, there 
are no reports that the application of OS and Miradi have led to improved conservation 
outcomes (McIntosh et al 2017).  
3.4.3 Strengths and weaknesses of conservation project management tools 
The Manual (WildTeam 2016) and the OS (CMP 2013) are based on and adapted from 
traditional project management principles and best practice guides, such as the PMBOK 
Guide® (PMI 2013). Both tools apply a project life-cycle approach. The implementation of the 
tools is well supported by WildTeam, with face-to-face training sessions and online courses 
(WildTeam 2016), and the CMP partners also hold regular training workshops to integrate the 
OS and Mirada into conservation program management.  
The main focus of these tools and of the OS-associated result chains (Margoluis et al. 2013) is 
the planning of conservation programs to reduce uncertainty. They do this through providing 
processes and tools for decision-making in the planning of conservation action (McIntosh et al. 
2017), as in the Manual and the OS, and through mapping systems, as in the OS result chains or 
theory of change. The Manual also provides specific tools to help manage the soft paradigm of 
conservation programs, such as stakeholder management, and to list the competencies required, 
such as leadership. While these well-established tools focus on the causal links and fixed end-
points of desired outcomes, and stakeholder engagement is identified as critical there is little 
guidance for effective implementation. 
In summary, these two conservation project management tools provide systematic and 
standardised systems for the planning, implementation and evaluation of recovery programs. 
Both adopt an Instructionist style, with the focus on planning and putting in place the criteria 
and indicators for evaluation and measurable progress of actions towards the desired 
conservation outcome. These hard measures identify whether adaptive management needs to 
take place; if adaptive management is used, it has the additional benefit of providing knowledge 
that would be valuable for future interventions (McDonald-Madden et al. 2010). The 
conservation project management tools discussed, and the extensive suite of other conservation 
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planning tools used as decision-making support tools (as discussed by Schwartz et al 2018), 
provide systematic tools for planning recovery programs. Although these tools help improve 
conservation project management, gaps in their usefulness have been identified (Schwartz et al. 
2018). The overarching Instructionist style of these tools provides only limited means to address 
the aspects of ambiguity and dynamics. Furthermore, the emphasis on planning and evaluation 
of actions (i.e. gathering knowledge for indicators) and the outcomes do not provide a flexible 
and adaptable environment for the effective management of recovery programs.  
They should be complemented by tools, processes and competencies to respond better and 
manage more successfully the complexity of recovery programs. However, the project 
management discipline (in both research and practice) has not found the key to effectively 
tackle wicked problems (Hanisch & Wald 2011), and continuous enhancement to its research 
and practices is necessary in order to deliver successful complex projects and programs 
(Hanisch & Wald 2011).   
3.5 Outlining PM Challenges for the Recovery Project Life Cycle  
This section uses the project life cycle and its five process groups (PMI 2013) as a framework to 
relate the conservation and project management literature. The following paragraphs in this 
section include parts of the paper by Willemsen, Pollack & Algeo (2016), with only minor 
additions and edits from the original paper necessary for relevance and clarification.  
Currently recovery programs and their related efforts are referred to mostly as ‘recovery 
planning’. ‘Recovery planning’ in conservationist parlance refers to the whole process of 
implementing conservation actions and assessing their effect (Barmuta, Linke & Turak 2011). 
From a project management perspective, planning a recovery effort would be only one of the 
necessary process groups. Framing the entire recovery effort as a project life cycle can help to 
ensure it is understood by conservationists and other actors that a whole program is being 
implemented from initiation to phase-out/closing.  
A project management perspective that focuses on the project life cycle can provide 
opportunities to apply project management approaches to address shortcomings in recovery 
program management (see Table 3.4). The following section describes possible responses to 
these issues by using the project life cycle and its five process groups as a framework, as 
depicted in Figure 3.4.  
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Figure 3.4: An example of a project life cycle for a recovery project adapted from the 
PMBOK Guide® (PMI 2013, p.42) (by Willemsen, Pollack & Algeo 2016). 
 
 
3.5.1 Project life cycle: Initiation 
A recovery program is often initiated by people who do not necessarily manage the project 
(Holmes 2014; Knight, Cowling & Campbell 2006). Ideally during the initiation phase of a 
project, a recovery project team should initiate the recovery planning process. A recovery team 
is vital for the execution of recovery plans (Holmes 2014) and the implementation of recovery 
actions (Bottrill et al. 2011). The time at which the recovery project team is engaged and 
becomes involved in the recovery program is also important. Sampietro & Villa (2014) say that 
an effective team can manage a successful project only if members of the team are actively 
involved in the development of the project plan. In addition, it is important to identify the 
leadership capabilities of the team members at the start of the project, as effective leadership is 
important for a project team to achieve goals; this has also been highlighted as an important 
component for recovery programs (Black, Groombridge & Jones 2011; Manolis et al. 2009).  
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3.5.2 Project Life Cycle: Project planning  
Typically, developing a recovery plan is a lengthy process. Usually it is done by experts in the 
threatened species, and includes neither a realistic budget, stakeholder buy-in nor achievable 
objectives, and criteria for the assessment of successful recovery are often not clearly defined 
(Bottrill et al. 2011; Murdoch et al. 2007). Recovery planning should involve ‘normal’ project 
management practices and approaches commonly used for developing a project plan, such as 
determining the definition of success of the project, determining objectives and measurements, 
stakeholder management and a budget for the whole project. Often funding is provided only for 
the planning phase of a project, and does not include the cost of monitoring/evaluation and 
closing a project (Lindenmayer, Piggott & Wintle 2013). Having a realistic budget and 
understanding of the actual cost for recovery provides opportunities for prioritisation of actions 
or species (Halpern et al. 2006; McDonald-Madden, Baxter & Possingham 2008). 
3.5.3 Project Life Cycle: Project execution  
The project team and stakeholders should implement the actions in accordance with the project 
management plan. Monitoring and evaluation during the execution phase generate the 
opportunity for accountability and responsibility; they also enable the project team to manage 
adaptively and to measure success (Flannery 2012, McCarthy et al. 2012). This in turn allows 
the recovery project team to demonstrate its efficient delivery of species recovery programs, 
and could consequently improve the opportunity for further funding (Halpern et al. 2006). 
3.5.4 Project Life Cycle: Closing a project  
Currently there is no mechanism for stopping recovery efforts, even long-running efforts that 
have failed in down-listing a species. To date, no Australian recovery program has been closed, 
be it for either the successful or unsuccessful recovery of a species. Monitoring and evaluation 
during execution, as well as a clear identification of key performance indicators and their 
associated measurements, could provide a ‘pull out’ opportunity when funds could be re-
allocated to other species in need, and provide the opportunity to evaluate lessons learned 
(Carwardine et al. 2008). 
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Table 3.4: Summary of current recovery challenges and how these could be resolved by 
integrating a project life cycle and project management approach. 
Project life-
cycle phase 
Example of current challenge 
Opportunity for resolving challenges 
by applying PM approach 
Project 
Initiation 
- Project managers are not involved 
during the initiation of the program, 
causing disconnect for project 
implementation 
- Engage project team with a wide 
range of expertise during 
initiation phase 
Project 
Planning 
- Experts develop recovery plan 
limited by biological criteria 
- Unrealistic budget  
- Focus on technical aspect of 
recovery program 
- No measures for success 
- Planning phase does not identify 
funding for the full project life cycle 
- Budget for the whole project life 
cycle  
- Include project team for 
development of project plan 
- Include measures of success 
Project 
Execution 
- Actions not implemented in 
accordance to plan (either because 
unrealistic or no buy-in) 
- Lack of measurements to assess 
effectiveness and efficiency 
- Evaluate project performance 
through monitoring and 
evaluation of the established 
measures of success 
- Establish accountability and 
responsibility  
Project Closing 
- No opportunity to phase out 
unsuccessful projects 
- No means to identify lessons 
learned 
 
- Generate opportunity to identify 
lessons learned 
- Re-allocate funds when species 
not successfully recovered  
 
This is the end of the (edited) extract from Willemsen, Pollack & Algeo 2016. 
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3.6 Summary 
Although the project management discipline has not yet found the most effective approach for 
the successful management of complex projects, it is widely accepted that project management 
is a suitable approach for the management of conservation and recovery programs. The current 
project management approach and style of conservation institutions, namely the hard-paradigm 
approach and the Instructionist type, focus on reducing the levels of uncertainty, and are not 
well equipped to respond to and effectively manage the other two aspects of complexity, 
namely, ambiguity and dynamics. The two current and widely-applied conservation project 
management tools also prioritise the Instructionist type and hard-paradigm approach as part of 
their tools and processes. The review of the challenges of recovery programs relevant to a 
project life-cycle approach identifies that conservation institutions do not apply project 
management principles consistently in their management of recovery programs. This chapter 
posits that for the wicked problem management of recovery programs to be effective, a 
combination of different project management styles is necessary, as are skilled project 
managers who can integrate the aspects of complexity, the different paradigm perspectives and 
the existing conservation project management tools.  In the next chapter, the literature of the 
transdisciplinary discipline and its relevance to recovery program management, as well as 
project management, is reviewed. 
  
 70 
 
4 Transdisciplinary Paradigm and Recovery Program Management 
4.1 Introduction 
The previous two chapters outlined the management challenges facing Australian recovery 
programs before they can be effective. This chapter reviews the literature relating to, and 
provides insights into, the transdisciplinary (TD) research approach, which could deliver 
benefits for Australian recovery program management.  
The TD approach has been applied and tested in environmental and sustainability programs 
(e.g. Hirsch Hadorn et al. 2008a; Padmanabhan 2018), and is suggested as a useful approach for 
conservation programs (e.g. Mitchell et al. 2017; Reyers et al. 2010; Roux et al. 2010; Torkar & 
McGregor 2012; Qui et al. 2018). It is argued that a TD approach is more effective for the 
management of recovery programs than the current institutionalised paradigm approach.  
This chapter starts with discussion around the traditional hard-conservation paradigm and the 
reframing into a contemporary conservation paradigm, which includes the soft-paradigm 
research discussed in Section 4.2. In the following section, 4.3, it is argued that reframing the 
conservation paradigm along the research philosophy continuum is not sufficient, and hence the 
Mode 1 and Mode 2 types of research are introduced, using the model developed by Toomey, 
Knight & Barlow (2017) to reconceptualise the research-practice gap. Section 4.4 and 4.5 
explain the TD paradigm, which embeds a Mode 2 research approach, and discuss the 
characteristics of a TD approach, including the different types of knowledge, the co-production 
of knowledge with non-academic stakeholders, and the integration of disciplinary, inter- and 
multidisciplinary efforts suggested for the effective management of complex recovery 
programs. Section 4.5 section also introduces TD typologies and explains the plurality of TD 
perceptions. These typologies assist in framing the TD approach applied in Australian 
conservation research hubs, as discussed in Section 4.6. The following section, 4.7, frames the 
transformation of conservation research and its paradigm approach. Section 4.8 reiterates the 
barriers to TD integration in Australia and elsewhere in general, as assessed from the literature, 
and provides recommendations on how to cross these barriers. Section 4.9 discusses project 
management as an intended TD research enabler, and the chapter concludes with Section 4.10, a 
summary of the literature review. 
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4.2 Reframing the Conservation Paradigm 
The concept of conservation is based on human ethical considerations, values and actions 
(Colloff et al. 2017; Ehrlich & Pringle 2008; Holmes 2014; Holmes, Sandbrook & Fisher 2016; 
Kareiva & Marvier 2012; Manfredo et al. 2017; Martin, Maris & Simberloff 2016). 
Understanding the social dimension of conservation (the impact of humans and their behaviour) 
is thus as important as studying the quantifiable hard-paradigm aspects of species extinction and 
recovery (Kareiva & Marvier 2012; St John, Keane & Milner-Gulland 2013; Sutherland et al. 
2018; Teel et al. 2018; Wallen 2017), as applied in the conventional hard paradigm of 
conservation. As outlined in Chapter 2, the hard-paradigm perspective of conservation science 
has been known to discredit and devalue the inputs of soft-paradigm research (Pooley, 
Mendelsohn & Milner-Gulland 2014; Sutherland et al. 2017; Teel et al. 2018; Verissimo et al. 
2017). From the influx of peer-reviewed scientific papers reflecting inter- or multidisciplinary 
research taking place more recently (e.g. Bennett et al. 2016; Bennett et al. 2016a; Chapman et 
al. 2015; Colloff et al. 2017; Dillon, Stevenson & Wals 2016; Guerrero et al. 2017; Holmes 
2014; Kareiva & Marvier 2012; Keane 2013; Martin, Maris & Simberloff 2016; Pooley, 
Mendelsohn & Milner-Gulland 2014; St John, Keane & Milner-Gulland 2013; Sutherland et al. 
2018; Teel et al. 2018; Verissimo et al. 2017), it appears that conservation science is now 
embedding the social dimension to improve its conservation outcomes. It is becoming widely 
accepted that the traditional hard paradigm of conservation science requires the addition of soft 
research and a new contemporary conservation research paradigm is being established. 
Research in this conservation paradigm applied methodologies and perspectives from soft 
research and used qualitative data; however, the reductionist-deductive experimentation 
associated with the hard paradigm remains embedded in this conservation paradigm. From here 
on in this thesis, the research paradigm of conservation is referred to as the conservation 
paradigm (see Figure 2.2). 
4.3 Transforming the Conservation Paradigm 
A reframing of the conservation paradigm is critical if we are to gain a better understanding of 
the wicked problem of conservation. However, the research-practice gap is still prominent, as 
discussed in Chapter 2, section 2.4.4. To reiterate, a two-faceted research-practice gap was 
surmised from the literature, whereby the one facet relating to the research generated 
knowledge was found to be not relevant for practice and vice versa. The other facet describes 
the challenges around that relevant knowledge is not, or cannot be, effectively implemented to 
achieve outcomes. The two-dimensional research-practice gap is a barrier to managing 
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conservation and recovery programs appropriately and effectively if they are to address the 
wicked problem of species extinction. 
In the contemporary conservation paradigm (see Figure 2.2), interdisciplinary research delivers 
objective, empirical research knowledge for a better understanding of the problems (knowing); 
this addresses the first facet of the research-practice gap, namely the production of knowledge 
for conservation practices. However, to bridge the gap to the second facet (i.e. the effective 
application of this knowledge to achieve tangible recovery outcomes), another type of 
knowledge is necessary, mostly reflected in ‘un-researchable’ aspects of local knowledge, such 
as competencies, skills, practical tools and processes (know-how). As discussed in Chapter 3, 
project management practices, tools and skills could provide the know-how to bridge the 
research-practice gap and existing conservation project management tools do provide a good 
foundation. However, their Instructionist approach, which emphasises the creating of knowing 
and then generating know-how, may limit their capacity to deal effectively with the complexity 
of recovery programs.  
Knight, Cowling & Campbell (2006) identified three components of pragmatic conservation 
planning, namely, empowerment of individuals and institutions, systematic conservation 
assessments and secure effective action. These three components are interlinked and all require 
to be addressed to achieve conservation outcomes (Knight, Cowling & Campbell 2006). Their 
operational model aims to link the knowing and know-how aspects and close the research-
practice gap.  
As Ehrlich and Pringle state: ‘The remaining challenges are largely social, political, and 
economic. Although academic conservation biology still has an important role to play…, 
success at this juncture hinges more on a massive mobilization of effort to do things that have 
traditionally been outside the scope of the discipline’ (Ehrlich & Pringle 2008, p.11579). Some 
urge scientists to take a ‘quantum leap into relevance’ (Lubchenco 2017, p.3). However, the 
research-practice gap continues to exist in conservation program management. It is argued that 
it is necessary to reconceptualise conservation program management (Ehrlich & Pringle 2008; 
Toomey, Knight & Barlow 2017; Torkar & McGregor 2012) for conservation efforts to be 
effective and to address the real-world threats to species biodiversity. Toomey, Knight & 
Barlow (2017) argue that conservation research, currently separated from society, needs to be 
reconceptualised. Research institutions and the conservation research they undertake would be 
much more effective if they operated within society (Toomey, Knight & Barlow 2017). By 
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shifting the common linear conservation research approach to engage society and include 
different actors’ knowledge, values and behaviours, researchers would be able to gain greater 
understanding of the societal root causes of these conservation problems and thus be able to 
deliver more effective solutions (Toomey, Knight & Barlow 2017). Figure 4.1 depicts both the 
contemporary conservation paradigm, in which research takes place separately from society and 
the reconceptualised paradigm envisioned by Toomey, Knight and Barlow (2017), in which 
research is embedded in society.  
Figure 4.1: Depiction of the contemporary conservation paradigm and the reconceptualised 
paradigm (adapted from Figure 1 by Toomey, Knight & Barlow 2017, p.620). 
 
Outside conservation research, the need for this reconceptualisation to respond to complex and 
societal based wicked problems has been well established. Realising that answers to wicked 
 74 
 
problems no longer emanated from research alone, researchers as far back as 1974 started 
calling for new research concepts and principles to address wicked problems. These calls were 
made both in relation to research in general (Gibbons 1994) and to biodiversity conservation 
(Elliot, Ryan & Wyborn 2018; Keeler et al. 2017; Lubchenco 1998; 2017; Mitchell et al. 2017; 
Salomon et al. 2018; Torkar & McGregor 2012). It was in 1994 that Gibbons and colleagues 
presented a new concept in which they contrasted Mode 1 research, the conventional type of 
scientific research, with Mode 2 research, ‘which features transdisciplinarity, heterogeneity, 
reflectivity, social accountability, and context- and user-dependency’ (Hirsch Hadorn et al. 
2008, p.25).   
Mode 1 research involves traditional linear knowledge production with an internal hierarchy 
between disciplines and is driven by the autonomy of scientists and their institutions (Nowotny, 
Scott & Gibbons 2006). Scientific research is the driver of this Mode 1 approach; it takes place 
in isolation from society and scientists produce findings that are certain, objective and 
predictive (as per the hard-paradigm perspectives) (Singer-Brodowski et al. 2018, p.55). The 
contemporary conservation paradigm evinces the Mode 1 research approach as is shown in 
Figure 4.1.  
In Australia, the Mode 1 approach is embedded in recovery programs, as assessed from the 
literature (Guerrero et al. 2017; Holmes 2014) and government public documents.  For 
example, the Threatened Species Strategy (Commonwealth of Australia 2015) states that, ‘… 
the science directs and informs the action and evaluates the management response…’ 
(Commonwealth of Australia 2015, p.16), and ‘… knowledge is key. By engaging the best 
scientists and using evidence-based decision-making, we can be confident the actions we 
choose are the most likely to succeed’ (Commonwealth of Australia 2015, p.16). These 
statements infer the dominance given to science, and the lack of emphasis on other critical 
aspects, such as management competencies and capacity in project management, and in society, 
to generate recovery program outcomes.  
Mode 2 is ‘a new paradigm of knowledge production’ (Nowotny, Scott & Gibbons 2006, p.39); 
with this approach, experiential knowledge is equal to scientific evidence and research is carried 
out without a hierarchal structure to allow and encourage all types of stakeholders (especially 
non-scientific) to contribute (Singer-Brodowski et al. 2018, p.55). Mode 2 research is driven by 
the problem in society, and is about the collaboration of science and society for the co-creation 
of knowledge (Nowotny, Scott & Gibbons 2006). This Mode 2 research is embedded in the 
 75 
 
transdisciplinary (TD) research approach (Thompson Klein 2004) that has been identified as 
appropriate for resolving wicked problems, such as conservation (Reyers et al. 2010; Roux et al. 
2010; Torkar & McGregor et al. 2012).  
4.4 The Development of TD  
The TD movement emerged in the 1970s in response to the mismatch between the production 
of knowledge in academia and the demands made of knowledge to resolve the problems in 
society. The TD approach ‘strives to do better science so it can deal with the complexity of 
society’ (McGregor 2015, p.14) by transcending the conventional paradigm boundaries 
(Thompson Klein 2004; Nicolescu 2005). The TD approach engages directly with problems in 
society, as per the concept of Mode 2 research (Nowotny, Scott & Gibbons 2006) so that 
science can be aligned with societal needs and generate solutions for conservation and other 
environmental problems (Hoffmann-Riem et al. 2008, p.15). The TD paradigm promotes an 
alternative to the conventional research paradigms that are not suited to delivering the relevant 
knowledge about, and the practical solutions to wicked problems (Adler et al. 2018; Hirsch 
Hadorn et al. 2008a; McGregor 2004; Padmanabhan 2018a, p.1).  
There are two main schools of TD thinking (Thompson Klein 2004), the Nicolescu TD (NTD) 
and the Zurich TD (ZTD). While both approaches introduce broader knowledge perspectives to 
address the complexities of wicked problems (McGregor 2015), the NTD is theoretical and 
abstract (and contains a controversial theory on knowledge and science), while the ZTD 
provides a more pragmatic framework for integrating the TD paradigm into research and 
practice.  
 
For Nicolescu, the normal research system, which in reference to this research is the 
contemporary conservation paradigm, is valid but is too limited to resolve wicked (McGregor 
2015). The NTD is underpinned by the theoretical notion that transdisciplinarity is a union of 
the types of knowledge needed to respond to the demands of wicked problems (Hirsch Hadorn 
et al. 2008, p.29; McGregor 2015; Nicolescu 2002; 2006; 2010).  
 
In his abstract explanation, Nicolescu (2005) argues that there is an unlimited number of 
realities, generated by the interactions of a ternary of types of knowing or axioms. Nicolescu 
refers to these axioms as (1) Objective Nature, the hard-paradigm perspectives that are ‘subject 
to the subjective objectivity’, also called A, and (2) the Subjective Nature, the soft-paradigm 
perspectives that ‘are subject to objective subjectivity’, also referred to as non-A. These two 
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axioms are interlinked by a third axiom, the Trans Nature, also referred to as T; this perspective 
cannot be approached without considering the other two realities at the same time (Nicolescu 
1998, p.14; Nicolescu 2005).  
 
These three types of knowing are connected by the logic of the included middle, which 
represents a kind of logic or something that cannot be clearly quantified or qualified; it sits 
outside the logic of the research axioms but is clearly present in the day-to-day lives of people. 
Nicolescu claims that the logic of the included middle, ‘…is rational but not rationalisable’ 
(Nicolescu 2005, p.13). The logic of the included middle is its connection between the levels of 
reality and allows the transition from one level to the other (Nicolescu 2012), thus unifying 
what normally, from a hard-paradigm perspective, would be contradictory perspectives 
(McGregor 2014).  Figure 4.2 depicts Nicolescu’s abstract unity of the types of knowing (T, A, 
non-A), and the two levels of reality (NR1, NR2) connected by the logic of the included middle 
(the arrow). 
Figure 4.2: Nicolescu’s concept of TD: the representation of the ternary of axioms (A, non-A 
and T) on the levels of reality (NR1, NR2) with the action of the logic of the included middle 
represented by an arrow (adapted from Nicolescu 2012, p.24). 
 
Nicolescu (2006) argues that this model has consequences for theory and knowledge as it 
means that knowledge is forever open. From his perspective, the existing research paradigms 
on the research philosophy continuum concern only, ‘at most, one of the same levels of reality; 
moreover, in most cases [the hard-paradigm research] only concerns fragments of one level of 
reality’ (Nicolescu 2002, p.110), and thus are incapable of responding appropriately to the 
knowledge demands associated with wicked problems.  
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It was found during the literature review for this research that Nicolescu’s abstract concept of 
the research-practice gap, the three different types of knowing and the transgression of the 
realities, introduced the notion that the contemporary conservation paradigm (i.e. the hard- and 
soft-paradigm research) was not enough to address the wicked problem of recovery program 
management appropriately. However, the theoretical NTD, founded in the thinking of quantum 
physics (McGregor 2015; Nicolescu 1998), controversially interrogated the existing research 
axioms and from the researcher’s perspective was helpful in opening up her perspectives on 
knowledge. At the same time, it failed to provide pragmatic guidance for its application in the 
real world. Another school of thinking, the ZTD, was found to provide a pragmatic, practical 
and tested framework, particularly in the fields of environment and sustainability (e.g. 
Hindenlang, Heeb & Roux 2008; Messerli & Messerli 2008; Padmanabhan 2018), and to have 
been proposed by some as a suitable paradigm to address wicked conservation problems (Roux 
et al 2010; Reyers et al 2010; Torkar & McGregor 2012; Mitchell et al 2017).  
 
The ZTD was formally developed and agreed on at the International Transdisciplinarity 
Conference in Zurich Switzerland in 2000 (Padmanabhan 2018a, p.2). The ZTD is defined as ‘a 
facilitated process of mutual learning between science and society that relates a targeted 
multidisciplinary or interdisciplinary research process and a multi-stakeholder discourse for 
developing socially robust orientations about a specific real-world issue’ (Scholz & Steiner 
2015, p.531). The ZTD does not abolish the current logic (of, say, the NTD), but uses a 
framework that encompasses current research methods and logic to integrate science, practice 
and stakeholders’ knowledge and values, and encourages research to transcend disciplinary and 
institutional boundaries (Max-Neef 2005; McGregor 2014). The ZTD promotes TD research, 
develops TD practices and creates institutional structures and incentives within the community 
of industry, government and academia (McGregor 2015) to address wicked problems. In 
relation to this research, the ZTD approach enables all research disciplines, in both hard and soft 
paradigms, to work with non-academic stakeholders to bridge the research-practice gap (Hirsch 
Hadorn et al. 2008a; Hoffmann, Pohl & Hering 2017; McGregor 2014; Pohl et al. 2017; 
Thompson Klein et al. 2012) and achieve effective recovery program outcomes.  The ZTD 
provides a pragmatic concept and framework and is discussed in more detail pertinent to 
recovery programs in this next section. 
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4.5 The Transdisciplinary Paradigm Approach 
The ZTD identifies three types of knowledge that are acquired through a collaborative approach 
of academic and non-academic actors and are needed to describe, analyse, interpret and develop 
a response to real-world problems (Hoffmann-Riem et al 2008, p.4; Padmanabhan 2018a, p.9; 
Pohl et al. 2017). The ZTD approach is supported by three research phases to deliver its 
outcomes (Hirsch Hadorn et al 2008, p.34; Pohl et al. 2017). From here on, the ZTD is referred 
to as TD. 
 
4.5.1 Three types of knowledge 
In the TD paradigm, three types of knowledge are identified as equally necessary to fulfil the 
knowledge needed to address wicked problems (Hirsch Hadorn et al 2008, p.30).  This contrasts 
with the conservation paradigm where Mode 1 prioritises research knowledge and evidence in 
isolation from the societal problem (objectively) to inform and guide action (Hirsch Hadorn 
2008, p.31). These types of knowledge are Knowledge of Theory (KOT), Knowledge of 
Elements (KOE) and Knowledge of Transformation (KOTr) (Figure 4.4) and they mutually 
influence, interact and integrate at different levels of intensity, correlated to the type of 
knowledge demand moving through the three phases of TD research projects. 
  
 79 
 
Figure 4.3: TD paradigm: three types of knowledge integrated to deliver recovery program outcomes (based on text by Hirsch Hadorn et al. 2008, 
p.30-1; Hoffmann-Riem et al. 2008, pp.4-5; McGregor 2014; Padmanabhan 2018a, p.14), depicting the position of the contemporary conservation 
paradigm within the TD paradigm.  
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Knowledge of Theory (KOT) is the knowledge of the current state, i.e. the literature, the natural 
laws and the theories, and it fulfils the future knowledge requirements for the evaluation of 
progress and testing of theories and hypothesis (Hirsch Hadorn et al. 2008, p.30-1; 
Padmanabhan 2018a, p.14). It is also called ‘knowledge about what is’ (Pohl et al. 2017, p.47). 
KOT deals with uncertainty through research into the biological, technical and social aspects of 
recovery programs. Knowledge of Elements (KOE) fulfils knowledge requirements through 
orientation and identifying the different values, emotions, beliefs and perspectives of the actors 
involved, including stakeholders participating and impacted or influenced by the project. KOE 
is also referred to as the ‘knowledge about what should be’ (Pohl et al. 2017, p.47).  KOE is 
critical to establishing a common understanding of a program frame, including developing a 
common goal (Hirsch Hadorn et al. 2008, p.31; Padmanabhan 2018a, pp.4,14), a ‘common’ 
language (Elzinga 2008, p.350; Messerli & Messerli 2008, p.60;) and a learning process 
(Hofmeister 2018 p.70; Fry 2018, p.115; Jäger 2008, p.viii), all of which are achieved through 
envisioning different scenarios and collaborative interactions (Hirsch Hadorn et al. 2008, p.32). 
Knowledge of Transformation (KOTr) fulfils the knowledge requirements for the contextual 
aspects, tools, processes and practices (Padmanabhan 2018a, p.14) needed for action and 
transformation into successfully implemented solutions (Messerli & Messerli 2008, p.59). It is 
also referred to as ‘the knowledge about how we come from where we are to where we should 
be’ (Pohl et al. 2017, p.47). KOTr plays a key role in transforming practices (Pohl & Hirsch 
Hadorn 2008, p.414), in developing policy recommendations (Padmanabhan 2018a, p.24) and 
in delivering on all dimensions (science, people and practice) through its integration of the KOT 
and KOE.   
For the current conservation paradigm, the explicit identification and separation of the three 
types of knowledge help to identify that scientific research alone cannot fulfil all knowledge 
requirements for the successful delivery of recovery programs. The description gives 
researchers and academics insight into what kind of ‘knowledge’ is required to develop a 
solution (McGregor 2014). This understanding can help and encourage academics to transcend 
the(ir) paradigm boundaries and start valuing the contribution of non-scientific knowledge and 
collaboration with non-academic actors for the co-creation of knowledge. 
  
The three types of knowledge have been given different terms by researchers (Table 4.1) but 
have analogous definitions. For this research, a combination of the Zurich TD and McGregor’s 
(2014) terms were used in an effort to avoid confusion with terms commonly used in the project 
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management discipline, such as systems (e.g. systems thinking) and targets (e.g. the indicators 
and criteria as part of the objectives and goals).  
Table 4.1. The different terminology for the three types of knowledge in this research and as 
found in the literature. 
Terms of types of 
Knowledge as used 
in this research  
McGregor (2014) Zurich TD 
(as in Hirsch 
Hadorn et al. 2008, 
p.4; Padmanabhan 
2018a, p.14; Pohl 
et al 2017)  
Messerli & 
Messerli (2008, 
p.59) 
Knowledge of 
Theory (KOT) 
Knowledge as 
Theory 
System Knowledge System Knowledge 
Knowledge of 
Elements (KOE) 
Knowledge as 
Elements 
Target Knowledge Target Knowledge 
Knowledge of 
Transformation 
(KOTr) 
Knowledge in 
Context 
Transformation 
Knowledge 
Action Knowledge 
 
 
4.5.2 Disciplinary, inter-, multi- and Transdisciplinary  
TD brings together the multitude of disciplinary and institutional approaches through the 
involvement of academics and non-academic actors, such as NGOs, government and other 
stakeholders (Norris et al. 2016; Pooley, Mendelsohn & Milner-Gulland 2014; Reyers et al. 
2010; Torkar & McGregor 2012). TD research is inclusive and is pragmatically based on 
established disciplinary research methodologies and perspectives; however, it also makes use of 
interdisciplinary (ID) and multidisciplinary (MD) approaches (Pohl et al. 2017; Thompson 
Klein 2004).  
 
The disciplinary, MD, and ID approaches are logically connected in a linear manner (Max-Neef 
2005; Norris et al. 2016), fitting naturally into one of the paradigms (for disciplinary 
approaches), or encompassing more than one paradigm on the research philosophy continuum 
(for MD and ID approaches). The linear characteristic of knowledge production is typical for a 
Mode 1 research project, where research is initiated by a theory or interest of a certain discipline 
or researcher. In contrast, TD approaches are articulated by the knowledge required to resolve a 
problem (Moreno & Villabla 2018; Thompson Klein 2004), i.e. the research is initiated by the 
problem itself, and involves social actors (i.e. Mode 2). The differences between these 
disciplinary approaches are summarised in Table 4.2 and depicted in Figure 4.4.  
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Table 4.2: Differences between ID, MD, disciplinary and TD approaches (compiled from 
Max-Neef 2005; McGregor 2014; Moreno & Villabla 2018; Norris et al. 2016; Pooley, 
Mendelsohn & Milner-Gulland 2014; Thompson Klein et al. 2012; Torkar & McGregor 
2012).  
Disciplinary research 
projects: 
involve one discipline’s paradigm perspective and 
methodologies to research a problem and generate 
knowledge. 
Multidisciplinary (MD) 
research projects: 
involve different academic disciplines researching a 
single problem or theme in parallel, but without 
coordination between disciplines to generate 
knowledge. 
Interdisciplinary (ID) 
research projects: 
involve unrelated disciplines coordinated by one 
principal discipline that borrows methodologies and 
expertise from others in pursuit of a (not necessarily) 
common research goal, to generate knowledge.  
Transdisciplinary (TD) 
research projects: 
integrate three different types of knowledge and 
transcend disciplinary and research paradigm 
boundaries through the involvement and 
collaboration of non-academic actors to develop and 
implement solutions to resolve a wicked problem.  
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Figure 4.4: Differences between disciplinary, multi-, inter- and transdisciplinary research (compiled and extended from Graph 1 by Max-Neef 2005; 
and text by Moreno & Villabla 2018; Norris et al. 2016; Pooley, Mendelsohn & Milner-Gulland 2014). 
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It is argued that ID is a precondition for the TD paradigm to emerge, as it ‘integrates theories, 
methods, data and perspectives of different bodies of specialised knowledge for the 
understanding of a problem’ (Padmanabhan 2018a, p.9). Some knowledge can or may need to 
be produced in only one research discipline, or through the ID or MD approaches, without the 
need to include the social actors (Grunwald 2018, p.48), reiterating the importance of leadership 
and the balanced (non-paradigm-bound) perspective to knowledge production and integration.  
 
4.5.3 Three TD research Phases  
The TD paradigm approach engages three phases for research. These three phases, of problem 
framing, problem analysis and the implementation and evaluation of impact (Hirsch Hadorn et 
al. 2008, p.35; Pohl et al. 2017) (Figure 4.5), are designed to bridge the research-practice gap 
connecting science with the way society deals with problems (Pohl et al. 2017)13.  
 
Figure 4.5: The three phases of a TD research project (compiled and adapted from Figure 
2.3 by Hirsch Hadorn et al. 2008, p.35, and text by Pohl et al. 2017). 
 
 
                                                 
13 The researcher is aware of the similarities between the TD research phases and Action Research and the possibility of the 
application of an Action Research framework, but decided to focus on TD with its proven application for environmental and 
sustainability research, which has close links to conservation and recovery programs.  
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This research framework is a key feature of the TD approach and was developed specifically to 
‘overcome the disconnection between knowledge production, on the one hand, and the demand 
for knowledge to contribute to the solution of societal problems on the other hand’ (Jäger 2008, 
p.viii). The three phases are supported by a practical step-wise iterative approach, integrating 
disciplinary, inter-discipline and multidisciplinary research approaches, to enable critical review 
of the extent to which the project and the activity are embedded in the realms of science and 
practice (Pohl et al. 2017). Collaborative learning, co-design and co-production are recognised 
as key components of the TD paradigm (Gottschlich & Sulmowski 2018, p.88; Mitchell et al. 
2017). They require appropriate management and leadership (Mitchell et al. 2017) to ensure 
input from non-academic partners to achieve Mode 2 research and to align the disciplinary, ID 
and MD knowledge contributions. The involvement of non-academic partners, and the level of 
input of disciplinary, ID and MD research, are not constant during the delivery of a TD research 
project, but are dynamic and iterative (Pohl et al 2017). Which actors and type of research to 
involve in the research projects and when is decided by the project team (Hollaender, Loibl & 
Wilts 2008, p.386). Figure 4.6 depicts the dynamic and iterative intensity of collaboration with 
non-academic actors and the disciplinary, ID or MD interaction during a TD research project. 
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Figure 4.6: Representation of the intensity of non-academic actor involvement (black line) and of the collaboration intensity between disciplines (dotted 
line) throughout the three phases of the TD research process. ID is interdisciplinary research, MD is multidisciplinary research and D is disciplinary 
research (simplified from Figure 4, by Pohl et al. 2017, p.50). 
87 
 
4.5.4 TD typologies 
There are many different definitions for and understandings of TD and what a TD research 
project entails (Mitchell et al. 2017). Maasen developed a typology of four types of TD 
approach based upon their collaboration perspective with non-academic actors, namely the 
Interventionist TD, the Explorative TD, the Methodological TD and the Distributive TD 
(Gottschlich & Sulmowski, 2018, p.8714) (Table 4.3, see next page).  
The first two types, Interventionist and Explorative TD, feature strong collaboration between 
research and non-academic actors for Mode 2 research. The Interventionist TD type is ‘entirely 
in accordance with the mainstream understanding of transdisciplinary research’ (Gottschlich & 
Sulmowski 2018, p.89), and in this research, will be referred to as the true TD approach. The 
Explorative TD type questions current research paradigms and practice relationships in order to 
address wicked problems; the United Nations comes to mind as an organisation that should 
embody an Explorative TD type for its research and program management efforts. In contrast, 
the Methodological and Distributive TD are initiated from and directed by science. The 
Methodological TD type refers to academia as theoretically and philosophically reframing 
knowledge production. The Distributive type of TD fits within the current institutionalised 
approach of academia and research, as it avoids the need to reflect on paradigms and allocate 
efforts to the co-design of projects that enable the co-creation of solutions to wicked problems. 
As Gottschlich and Sulmowski (2018, p.89) identified, Maasen’s typology defines the plurality 
of TD types, and can identify the type of TD being applied. This enables the TD research 
approach to be adjusted where necessary towards a Mode 2 process that prioritises the co-
production of knowledge by all actors. 
 
  
                                                 
14 It was not possible to locate Maasen’s orginal reference in English language (Maasen, S. (2010). Transdisziplinarität revisited 
– Dekonstruktion eines Programms zur Demokratisierung der Wissenschaft. In A. Bogner, K. Kastenhofer, & H. Torgersen 
(Eds.), Inter- und Transdisziplinarität im Wandel? Neue Perspektiven auf problemorientierte Forschung und Politikberatung 
(pp. 247– 268). Baden-Baden: Nomos) 
 
 88 
 
Table 4.3: Maasen’s TD Typologies defined (from Maasen 2010, cited in Gottschlich & 
Sulmowski 2018, p.872). The overarching mode of research, i.e. Mode 1 or Mode 2, have been 
added (in brackets) as assessed from the definitions by Maasen in Gottschlich & Sulmowski 
(2018, p.87). 
Interventionist TD 
 
The type of research projects that have relevance 
outside of science and give rise to the production 
of scientific knowledge that responds to the needs 
of a specific intervention. The research is 
primarily application-oriented and non-academic 
actors play an equal role in collaboration and 
production of knowledge.  
External to 
academia 
(Mode 2) 
Explorative TD The type of research projects that call into 
question the demarcation between science and 
social knowledge, forging ‘new partnerships’ 
between theory and practice, to create conditions 
to stimulate further action.  For this type, all kinds 
of actors (academic and non-academic) from 
different disciplines, fields of knowledge and 
practice collaborate and co-create to generate 
actions, for example to set research agendas. 
External to 
academia 
(Mode 2) 
Methodological TD This type of research projects starts with 
intrinsically scientific, theoretical questions in 
order to critically reflect on the foundational 
issues of science, such as objectivity. These 
projects are led by researchers, but include 
feedback from other (non-academic) actors to 
explore these foundational issues.  
Internal to 
academia 
(Mode 1) 
Distributive TD The type of research projects that use existing 
methods (workshops, focus groups, 
questionnaires) to gain knowledge from non-
academic actors. While these actors play a key 
role in the provision of knowledge, the knowledge 
production remains under full control of the 
scientist with the problem framing and problem 
analysis taking place within science. Distributive 
TD causes the least disturbance to research 
processes as it is placed along the research 
philosophy continuum.   
Internal to 
academia 
(Mode 1) 
 
4.6 The TD Paradigm in Australian Conservation 
The explanation of the different TD typologies helps to identify which type of TD is embedded 
in Australian environmental and conservation programs, research hubs and projects. The 
Australian government has invested in large nationwide applied collaborations for research and 
action (Campbell et al. 2015) and since 2007 has funded three consecutive programs for 
conservation and environmental protection (see Table 4.4). Under these programs, the 
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formation of the individual research hubs was guided by the recommendations of scientists and 
policy makers who had identified the knowledge gaps hampering conservation and 
environmental implementations and needed these gaps to be addressed (Mitchell et al. 2017). 
The most recent and ongoing program is the NESP, which is an agglomerate of different 
research hubs for environment and climate research, such as the Clean Air and Urban 
Landscape Hub, the Marine Biodiversity Hub and the Threatened Species Recovery Hub 
(Commonwealth of Australia 2017).  
 
Table 4.4 The three research programs established by the Australian Government 
(Commonwealth of Australia 2017), showing the total amount of funding from government 
and other parties (e.g. universities) involved. 
Years of 
operation 
Program name Funding 
(in AU$)  
2007 – 2011 Commonwealth Environment Research Facilities (CERF) $100m 
2011 – 2015 National Environmental Research Program (NERP) $68.5m 
2015 – 2021 National Environmental Science Program (NESP) 
        Threatened Species Recovery Hub (TSRH) 
$145m 
     $30m 
 
The research hubs or projects explicitly claim to take a TD approach. Three reviews by 
Campbell et al. (2015)15, Chapman et al. (2017)16 and Mitchell et al. (2017)3 and identify the 
successful components of this TD approach but also identify barriers to realising the optimal 
benefits expected from a TD approach (see Table 4.5).  
 
  
                                                 
15 Campbell et al. (2015) and Mitchell et al. (2017) reviewed the TD approach of research hubs under the Commonwealth 
Environment Research Facilities (CERF) and National Environmental Research Program (NERP) 
16 Chapman et al. (2017) reviewed the effectiveness of TD in the Ningaloo Research Project, which is claimed to have been 
developed along the same structure as the NERP research hubs, but on a regional scale focused on conservation efforts of the 
Ningaloo Marine Park, and supported by the WA Government, and a collaboration cluster of researchers from the CSIRO, 
Sustainable Tourism Cooperative Research Centre and a range of Australian universities (Chapman et al. 2017). 
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Table 4.5: Summary of findings by Campbell et al. 2015, Chapman et al. 2017 and Mitchell et 
al. 2017 on the supporting components and the barriers to effective TD integration into 
Australian research hubs. 
Components to support TD approach 
present in research hubs  
Barriers identified for an effective 
(Interventionist type of) TD  
A structured approach to research themes 
within the hub, with expertise organised in 
projects, communication and knowledge 
brokering (Mitchell et al. 2017). 
Different definitions of TD, which was 
often thought to be the same as 
interdisciplinary research (Mitchell et al. 
2017). 
Knowledge brokering activities are 
present (Chapman et al. 2017), and 
funding for knowledge brokering 
(Mitchell et al. 2017) is at least 10% of 
budget (Campbell et al. 2015).  
The inability or unwillingness to accept 
other paradigm perspectives as rigorous 
and relevant, in particular social research 
outcomes (Mitchell et al. 2017). 
Steering committee consisted of 
Australian Government’s environment 
departments, other research hubs, two 
non-academic stakeholders and three 
external researchers. (Mitchell et al. 
2017).  
Lack of TD-appropriate leadership 
(Chapman et al. 2017; Mitchell et al. 
2017). 
Face-to-face interactions (formal and 
informal) between groups of researchers 
and between researchers and non-
academic actors (Chapman et al. 2017; 
Mitchell et al. 2017). 
The research teams were predominantly 
academics and graduate students (Mitchell 
et al. 2017). 
Flexibility of research agendas with the 
perspectives of the actors (end-users of the 
research) included and the opportunity to 
adjust and respond to new knowledge, 
changing circumstances and priorities 
(Campbell et al. 2015; Mitchell et al. 
2017). 
There was a lack of a shared conceptual 
framework for TD (Chapman et al. 2017; 
Mitchell et al. 2017). 
High-level consensus among leaders of 
the NERP programs that a TD approach 
with shared goals, sufficient continuity to 
build trust and sustain dialogue from 
problem framing through to 
implementation and impact (i.e. all three 
phases of TD projects) was necessary 
(Campbell et al. 2015).  
Lack of time, lack of funding and 
changing priorities result in: 
- TD integration appearing only at the end 
of the project (Mitchell et al. 2017). 
- The inability to generate collaborative 
action (Chapman et al. 2017), i.e. not 
achieving the third phase of TD research 
project – bringing the project to fruition. 
- Maintaining productive and 
collaborative partnerships between 
researchers, policy makers and other non-
academic actors (Campbell et al. 2015). 
 
 
  
 91 
 
When comparing the barriers and benefits described by Campbell et al. (2015), Chapman et al. 
(2017) and Mitchell et al. (2017) against Maasen’s TD typologies, it appears that the earlier 
Australian research hubs emphasised a Distributive type of TD.  The Distributive type of TD is 
guided and directed by scientists, and within a hard-paradigm perspective; additionally, the 
emphasis may shift towards Mode 1 knowledge production, rather than the integrated 
knowledge production of Mode 2 research that TD intends. The TSRH hub under the NESP 
also appears to be engaging in a TD approach, as is reflected in the Threatened Species Strategy 
(Commonwealth of Australia 2015): ‘The science directs and informs the action and evaluates 
the management response, but the success of the action depends on effective collaboration 
between the partners’ (Commonwealth of Australia 2015, p.16). Furthermore, a knowledge 
broker for the TSRH was engaged in October 2016, with the aim improve the knowledge 
sharing and collaboration between different actors. 
 
Figure 4.7 represents the inferred Distributive type of TD used by the TSRH as a recovery 
program management institution. The Distributive type of TD emphasises Mode 1 knowledge 
production and could not achieve the integration of the three types of knowledge (i.e. KOE, 
KOT and KOTr) through collaboration and co-creation of knowledge with non-academic actors 
for improved effectiveness of recovery program management. 
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Figure 4.7: Representation of an Australian recovery program’s Distributive style of TD and Mode 1 approach to recovery program management, 
using the TSRH as an example. (Compiled from text by Commonwealth of Australia 2015; Garnett et al. 2018; Guerrero et al. 2017; Holmes 2014; 
NESP 2016). 
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4.7 The Transformation of Conservation Research  
The following figure, Figure 4.8, visualises a three-step transformation of conservation 
research, of which only the first two have currently been realised. Traditionally, conservation 
research took a hard-paradigm disciplinary approach, but started to accept that inter- and 
multidisciplinary approaches were necessary, and the contemporary conservation paradigm was 
eventually established. However, the contemporary conservation paradigm maintains the Mode 
1 knowledge production driven by academia. Conservation research can benefit by 
transforming further and accepting a TD paradigm in which actors collaborate and co-produce 
different types of knowledge to achieve research outcomes and action.  
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Figure 4.8: Framing the transformation of conservation research towards a TD-paradigm approach.
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4.8 Barriers and Recommendations for TD  
As identified, an application of the Interventionist TD paradigm (i.e. the Interventionist type) 
could bridge the research-practice gap, as has been demonstrated by the extensive application of 
the TD paradigm in sustainability, environmental and conservation projects (e.g. Hirsch Hadorn 
et al. 2008a; Padmanabhan 2018). While the TD approach has been integrated in conservation 
and environmental problems in Australia (Campbell et al. 2015; Chapman et al. 2017; Lynch et 
al. 2015; Mitchell et al. 2017), this applied Distributive style of TD has not achieved the full 
argued benefits of TD. From the literature it is clear that there are still many barriers to 
integrating a TD paradigm and true TD approach into conservation science and practice.  
 
Torkar and McGregor (2012) extended the NTD (Nicolescu TD) to reconceptualise the 
integration of a true TD into conservation management. Applying the Methodological type of 
TD17, they identified four axioms: ‘multiple levels of reality’, ‘the logic of the included middle’, 
‘knowledge complexity and emergence’ and ‘integral values constellations’. As a theoretical 
framework, these four axioms both help identify the practical barriers of implementation 
identified in the literature and offer a higher level of abstraction, thus providing an 
understanding of the conceptual change required of conservation science to integrate the TD 
paradigm.  
 
4.8.1 Four TD Axioms and associated barriers found in conservation. 
The first axiom, the multiple levels of reality, identifies the need for the traditional and 
contemporary conservation paradigm to accept the different levels of reality and to open up to 
different types of knowing (Torkar & McGregor 2012).  One of the main barriers in relation to 
this axiom is the traditional hard-paradigm, disciplinary training in natural sciences that 
conservationists are trained in and practise (Andrade et al. 2014; Pooley, Mendelsohn & 
Milner-Gulland 2014; Zavaleta et al. 2017); another is the conservationists’ incapacity to 
manage the complexity of conservation programs (Elliot, Ryan & Wyborn 2018). Additionally, 
it is argued that the institutionalised incentive system for career academics (Griffiths & Dos 
Santos 2012; Norris et al. 2016; Zavaleta et al. 2017) does not encourage scientists to transcend 
the disciplinary boundaries, because of the need to produce certain and predictive empirical 
                                                 
17 To reiterate, in the Methodological type of TD on reflects critically on the foundational issues of the theoretical framework of 
science to address problems (see Table 4.3).  
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knowledge to demonstrate the legitimacy of their research (Hofmeister 2018 p.76; Messerli & 
Messerli 2008, p.59). The Mode 1 research approach creates a power imbalance of conservation 
paradigm perspectives, with science being the only accepted type of knowledge (Mitchell et al. 
2017; Salomon et al. 2018) and thus an emphasis on the production of KOT in the development 
and delivery of a TD research project (Hofmeister 2018, p.70). 
 
The second axiom, the logic of the included middle, refers to the need to accept that there is a 
kind of logic that is unquantifiable and intangible but is an important component in the effective 
delivery of conservation programs (Torkar & McGregor 2012).  Effective leadership 
competencies and the ability to engage in productive collaborations with non-academic actors 
and to execute TD projects are examples of this kind of logic. Barriers to effective TD 
integration as part of this axiom are founded in the current institutional approach of discipline-
specific departments with few incentives to collaborate (Keeler et al. 2017; Norris et al. 2016; 
Zavaleta et al. 2017). Further, most research takes place well insulated from the impact of or 
input from wider society (Keeler et al. 2017; Singer-Brodowski et al. 2018, p.55) and is often 
disconnected from the urgency to create solutions to the wicked problem and generate real-
world conservation outcomes. Additionally, the relatively new application and complexity of 
the TD paradigm (i.e. there are no set tools or processes that clearly demarcate the TD 
approach) (Campbell et al. 2015; Pohl et al. 2017) have not yet been ‘proven’ as an effective 
approach to conservation program management. Some suggest that while ‘the map [of 
collaborative efforts for research and practice] is still being drawn, and is subject to continual 
revision’ (Colloff et al. 2017, p.1015), there is no need for conservationists to become experts in 
integration and transdisciplinarity (Colloff et al 2017). The position of Colloff et al. (2017) 
exemplifies the limitation induced by the contemporary conservation paradigm from reflecting 
and exploring the ‘something’ new from outside the traditional disciplinary and paradigm 
boundaries to improve conservation program management.  
The third axiom, knowledge complexity and emergence, refers to the need to integrate the three 
types of knowledge (KOT, KOE, and KOTr) and deliver solutions. The complexity of 
conservation programs requires flexibility, collaboration and co-management of projects (Beier 
et al. 2017; Kark et al. 2014; Torkar & McGregor 2012). Successful collaboration depends on 
the ability to be neutral and not influenced by the power plays of research paradigms, 
disciplines and career considerations (Kark et al. 2014; Keeler et al. 2017; Norris et al. 2016; 
Pooley, Mendelsohn & Milner-Gulland 2014; Zavaleta et al. 2017). The main barrier in this 
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axiom is related to effective management of a TD research project, the dynamics within the TD 
project team, and collaboration between academic and non-academic actors. A TD research 
approach that manages all the phases of a TD research project requires expertise in leadership, 
facilitation and stakeholder management (Hollaender, Loibl & Wilts 2008, p.392) to ensure 
collaboration across disciplines and with non-academic partners (Hollaender, Loibl & Wilts 
2008, p.392; Pohl et al. 2017). The formation of a TD project team has been identified as a 
wicked problem in itself (Norris et al. 2016) and the role of group dynamics, caused by 
differences in cognitive and social characteristics, can create a challenge in creating a common 
language and common goals (McGregor 2017; Mitchell et al. 2017). Conservationists do not 
commonly receive training or professional development in such management skills as 
leadership (Black & Groombridge 2010; Black, Groombridge & Jones 2011; Bruyere 2015; 
Elliot, Ryan & Wyborn 2018; Knight, Cowling & Campbell 2006; Manolis et al. 2009; Norris 
et al. 2016). This results in a lack of critical competencies to manage the knowledge integration 
aspects of a TD program effectively.  
 
The fourth and last axiom, integral values constellation, refers to the importance of accepting 
the impact of the social dimension on the problem, such as values, culture and social institutions 
(Torkar & McGregor 2012). The barriers discussed earlier, such as Mode 1, the perceived 
inferiority of soft-paradigm research, and the marginalising of other types of knowledge 
(Salomon et al. 2018), all play a role in this axiom. Other key barriers that have been identified 
as relevant to this axiom are insufficient and/or lack of long-term committed funding (Campbell 
et al. 2015), and current public-sector management (Campbell et al. 2015). All these have an 
impact on the ability to effectively identify values and benefits for non-academic actors and 
build trust and collaborative partnerships for the long-term research project (Beier et al 2017; 
Bradby et al. 2016; Kark et al. 2014; Norris et al. 2016; Pohl et al. 2017). 
 
4.8.2 Recommendations for TD integration 
It is widely accepted that the TD paradigm can close the research-practice gap and can deliver 
benefits for conservation and recovery program management. However, integration of the TD 
paradigm is not without barriers. Many practical recommendations can be found in the 
literature, such as knowledge brokering to improve stakeholder management and the 
communication of findings (Campbell et al. 2015; Chapman et al. 2017), improved cross-
boundary collaboration (Kark et al. 2014) and regular interactions (e.g. formal workshops and 
informal meetings) to synthesise data across disciplines and to develop and confirm the problem 
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frame (Mitchell et al. 2017). It is also important to ensure sufficient and consistent funding 
(Campbell et al. 2015; Chapman et al. 2017; Mitchell et al. 2017) to deliver sound project 
management practices (Hollaender, Loibl & Wilts 2008, p.392) and improve leadership 
capabilities (Black, Groombridge & Jones 2011; Elliot, Ryan & Wyborn 2018; Mitchell et al. 
2017). 
 
The barriers to integrating the TD paradigm in Australia using the conceptual framework of the 
Conservation TD by Torkar & McGregor (2012) may need more attention. For example, when 
Chapman et al. (2017) studied the effectiveness of knowledge brokering efforts by scientists in 
research hubs as a solution to improving information and knowledge sharing, they found that 
even though the relationships between the scientists and stakeholders improved, the knowledge 
brokering efforts did not produce the anticipated increased in stakeholders’ knowledge or the 
application of knowledge on the ground (Chapman et al. 2017).  
 
It is posited that a reconceptualisation of the conservation paradigm is necessary in order to 
break through the limitations of the Mode 1 research and contemporary conservation paradigm 
and to integrate a TD paradigm (Mitchell et al. 2017, Toomey, Knight & Barlow 2017; Torkar 
and McGregor 2012, Keeler et al. 2017). Improved interdisciplinary education for 
conservationists has been identified as critical (Andrade et al. 2014). Others discuss the need for 
transformational leadership that can bridge differences, reframe discourse and unleash action 
through collaboration (Ardoin et al. 2015). Zavaleta et al. (2017) challenge career conservation 
researchers, managers and practitioners to reflect on the following four questions: 
 
1.  ‘How will you personally facilitate creative vision and change? 
2. How well does your organization support enterprising individuals, intellectually, 
socially, and financially?  
3. How can you boost creativity, risk-taking, and outcomes focus in your career or 
organization?  
4. How can you recognize and reward successful efforts to catalyse new opportunities in 
conservation?’ (Zavaleta et al 2017, p.7).  
 
While these four questions were intended to improve the interdisciplinary efforts to develop 
innovative approaches and business models for conservation outcomes (Zavaleta et al. 2017), 
they are suitable for initiating reflection and are an opportunity to transcend the conservation 
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paradigm and move towards a TD paradigm. Keeler et al. (2017) identified the following 
justifications for academia and researchers to realise a new approach to science, such as 
integrating a TD paradigm. These would:  
1. produce not only professors but also future environmental leaders 
2. cultivate a culture that values user-inspired research 
3. move ideas into action faster 
4. put people at the centre of environmental science 
5. re-imagine academic structures to encourage innovation. 
 
To initiate the reconceptualisation, Wuelser and Pohl (2016) suggested applying a framework of 
typologies to help reflect and clarify the perspectives of reality and paradigms of the individuals 
involved with the project and the project team as a whole, to try to maximise the impact of the 
project. Such a framework could encourage reflection and collaboration to transcend 
disciplinary boundaries to achieve the following: (1) assessing the type of science necessary for 
the project, (2) understanding the perspectives of the individuals and the disciplines involved, 
and (3) identifying the cross-overs required for a direct link to practice, all with an emphasis on 
what would need to happen to achieve outcomes (Wuelser & Pohl 2016). Pohl et al. (2017)’s 
10-step process for the development and management of TD projects prompts reflection on 
research paradigms and encourages the transcending of discipline and institutional boundaries 
in order to be led by the knowledge demands of the problem (see Table 4.6).  
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Table 4.6: 10-step process to critically review TD collaboration and the knowledge 
production required (from Pohl et al. 2017, p.45).  
Step Description Rationale Feedback 
loop to 
step 
MATCHING RESEARCH QUESTION AND SOCIETAL KNOWLEDGE DEMANDS 
1 Formulate a research question 
and classify research as basic, 
applied or TD. 
Helps researchers to recognise there are different 
realms and that positioning one’s own research 
between them might cause tension. 
NA 
2 Distinguish between research 
question and societal problem; 
make links. 
Makes researchers reflect about what the societal 
problem actually is, and if and how their own 
research contributes to solving a societal problem.  
1 
3 Specify the societal problem 
identified in step 2 and relate it to 
the TD project phases.  
Creates awareness that a societal problem is 
dynamic, that society is heterogeneous, and that 
different groups may perceive problems 
differently. It identifies the (primary) group(s) the 
research should address. 
1, 2 
4 Identify knowledge needed by 
primary groups; check whether 
the knowledge needed is what 
research may provide. 
Makes researchers reflect on different types of 
knowledge their project could provide, and 
compare it to the knowledge needed by their 
primary groups. 
1, 2 
IDENTIFYING DISCIPLINES AND SOCIETAL ACTORS AND PLANNING WHO TO INVOLVE, WHEN, AND HOW 
5 Identify academic and non-
academic actors to be involved in 
the research project. 
Specifies and extends steps 3 and 4 to the world of 
actors and disciplinary researchers. Increases 
awareness of relevant expertise and decision power 
available elsewhere.  
NA 
6 Clarify the role of the actors and 
discipline in comparison to one’s 
own research (question); identify 
paths of interaction and 
collaboration (informing, 
consulting, co-producing). 
Helps researchers place their research in a broader 
context by linking it to other disciplines and non-
academic actors. 
5 
7 Actor constellation: moderated 
role-play placing academic and 
non-academic actors around a 
research question. The closer the 
actors/disciplines are to the 
research questions, the more 
relevant they are to the research. 
Allows individuals and the group as a whole to 
reflect on the relevance of specific non-academic 
actors and research disciplines for an exemplary 
research question. 
5, 6 
8 Clarify expectations and interest 
of the academic and non-
academic actors involved. 
Researchers must substantiate why non-academic 
actors and other disciplines need to be involved. 
This makes the vague notions of involvement and 
interaction more explicit and concrete. 
5, 6 
9 Design a plan on why to involve 
which academic and non-
academic actors at different 
stages of the research project.  
Encourages reflections about who to 
involve/collaborate within one’s research project 
depending on the desired impacts. Helps 
understanding that collaboration is dynamic over 
time. 
NA 
REFLECTING ABOUT THE IMPACT 
10 Think about lessons learned from 
going through steps 1 to 9. 
Triggers a reflection on the nine steps and their 
potential impact on the research. Helps to identify 
potential weaknesses in the research project. 
NA 
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4.9 TD & Project Management 
Project management is considered by proponents of the TD paradigm (Hanisch & Wald 2011; 
Hollaender, Loibl & Wilts 2008, p.387; Piko & Kopp 2008, p.309; Winter et al. 2006) to be a 
TD research enabler. The complexity of TD research projects requires an effective project 
management leadership and team, as well as tools and processes to enable the traversing of 
disciplinary, paradigm and institutional boundaries (Hollaender, Loibl & Wilts 2008, pp.386, 
392) for the co-production of knowledge and implementation of the solution (Hoffmann-Riem 
et al. 2008, p.16; Hollaender, Loibl & Wilts 2008, p.387; Jäger et al. 2008, p.viii). The project 
management discipline is deemed to be able to provide guidance and structure to manage the 
three TD phases (Hirsch Hadorn et al. 2008, p.31), and can play a key role in integrating the 
three types of knowledge through managing the cognitive and organisational tasks that are part 
of the TD research project (Hollaender, Loibl & Wilts 2008, p.389). The integrative and flexible 
approach of project management can help integrate the soft and hard paradigms (Pollack 2007), 
and can provide a structured process (with appropriate project management leadership) to 
respond to complexity (Dvir et al. 1998; Hanisch & Wald 2011; Hollaender, Loibl & Wilts 
2008, p.392; Pich, Loch & De Meyer 2002; PMI 2013).  However, as Hanisch and Wald (2011) 
identified, despite the major changes that the discipline has undergone, ‘the degree of 
transdisciplinary integration is not as high as one might expect in the field of project 
management’ Hanisch & Wald 2011, p.7). It is argued that to become more effective and 
successful at resolving wicked problems, project management research and practice requires a 
shift from the process-driven and hard-paradigm, the so-called Instructionist, approach to a 
more integrated, balanced (Ahern et al. 2014; Winter et al. 2006) and transdisciplinary approach 
(Hanisch & Wald 2011). 
4.10 Summary 
This chapter has outlined the need to reconceptualise the conservation paradigm from a Mode 1 
research, hard-paradigm approach to a Mode 2 and TD paradigm to achieve more effective 
recovery program outcomes. In the discussion of the contemporary conservation paradigm, it 
became clear that expanding the conventional hard-paradigm approach of conservation to 
include the soft paradigm was not the only transformation required to respond to a wicked 
problem such as recovery program management. The TD paradigm was therefore introduced as 
an approach capable of bridging the research-practice gap. In a TD paradigm, the production of 
three types of knowledge, KOT, KOE and KOTr, receive equal consideration. TD research 
projects resolve wicked problems through the three specific phases of problem framing, 
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problem analysis and implementation and impact. Additionally, the disciplinary, ID and MD, 
and non-academic actor collaborations play a critical role in co-producing relevant knowledge. 
The emphasis of knowledge production is on generating solutions, rather than knowledge for its 
own sake, hence the value in the ability of the TD paradigm to bridge the research-practice gap. 
A plurality of TD approaches exists and it was identified that the Australian TSRH hub applies 
the Distributive TD approach, which emphasis the power of science (i.e. a Mode 1 approach), 
instead of realising the full benefits of a true TD approach. Integrating a true TD approach in 
conservation and recovery program management is not easily achieved, as it requires not only 
practical solutions but also a reconceptualisation of the current conservation paradigm. Within 
the conservation discipline the need to reconceptualise is recognised and several authors are 
challenging the current paradigm through queries that encourage reflection and traversing of 
conservation disciplinary and paradigm boundaries towards a TD paradigm for recovery 
program management.  
 
This is the last of the literature review chapters; in the next chapter the Grounded Theory 
Methodology is discussed and the coding processes and data treatment are described. 
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5 Research Methodology and Data Treatment 
5.1 Introduction 
The previous chapters framed the problems of recovery program management found in the 
literature related to the conservation, project management and transdisciplinary disciplines. The 
next phase of a TD research project is to analyse the problem. The purpose of this chapter is to 
discuss the methodology that was used for the analysis and to describe the data treatment. 
During the literature review of the conservation, project management and transdisciplinary 
literature a wide range of problems was discussed.  Table 5.1 below summarises these 
problems. 
 
Table 5.1: Summary of key challenges for Australian recovery programs, as identified in the 
literature reviewed in Chapters 2, 3, and 4. 
Summary of Challenges for Australian Recovery 
Programs: 
Described in:  
Regulatory frameworks, listing processes, decision-
making and prioritisation  
Chapter 2 2.3; 2.4 
Recovery program planning and management  Chapter 2 and 3 2.4; 2.5; 3.4; 3.5 
A two-facetted research-practice gap Chapter 2 and 4 2.4; 4.2; 4.3 
The institution of recovery program management Chapter 2 and 4 2.5; 4.6 
Integration of the social dimension into conservation 
science 
Chapter 2  2.2 
Dealing with project complexity Chapter 3 3.3 
Project management of recovery programs Chapter 3 3.4 
Mode 1 research and Distributive TD Chapter 4 4.3; 4.5; 4.7 
 
As discussed in Chapters 2 and 4, the research-practice gap, the Mode 1 approach, and the hard-
paradigm perspectives, embedded in the conservation paradigm may not be the best 
environment or context in which sufficient understanding to resolve the wicked problems of 
recovery program management could develop.  
 
For this investigation, an inductive and paradigm flexible research methodology, namely the 
grounded theory methodology (GTM), was applied. Despite the application of its coding tools 
and techniques in conservation research (see Section 5.4), the methodology had yet to be 
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applied as a theory-building methodology to the problems of recovery program management. 
The use of an inductive methodology, in the form of a substantive theory, was therefore 
envisioned as the best to deliver new knowledge about the problems of recovery program 
management.      
 
This chapter starts by discussing the research purpose in Section 5.2 and the research question 
in Section 5.3. The research paradigm in relation to this investigation is outlined in Section 5.4.  
In Section 5.5, the GTM is explained in general and the choice of the Glaserian GTM (GGTM) 
is discussed in detail in Section 5.6. Section 5.7 discusses the key features and coding processes 
of the GGTM and is followed by the application and data treatment for this research in Section 
5.8. A step-by-step account of the coding processes provided in Section 5.9 explains the 
systematic analysis of the data, leading to the emergence of the theory and theoretical model, as 
discussed in Section 5.10. A detailed discussion in Section 5.11 of the differences between 
conservation paradigm methodologies and the GGTM provides an understanding that, even 
though the GGTM does not fit within the conservation paradigm perspectives, it is a scientific 
methodology. Importantly, it has generated rigorous and valid knowledge about the problems of 
recovery program management in Australia, as demonstrated in this, and the following, 
chapters. Section 5.12 provides a summary of the chapter. 
 
5.2 Research Question 
The primary research purpose is to contribute to the conservation management and project 
management body of knowledge by presenting a substantive theoretical model for the recovery 
challenges experienced by conservationists in Australia. The secondary purpose of this research 
is to present a strategic and practical framework to improve recovery program management in 
Australia.  
The two key research objectives are: 
- to add original theoretical content to existing knowledge of the challenges and associated 
ineffectiveness of the Australian recovery program management; and  
 
- to develop a strategic and practical framework to improve the effectiveness and 
efficiencies of recovery programs in Australia. 
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The initial research question was: ‘What are the problems facing recovery program 
management in Australia?’ This open and flexible research question originated from the 
professional experiences of the researcher and guided the development of the research 
framework and the identification of the research methodology. Once the research framework 
was established and the decision to use the GGTM for the investigation made, the research 
question was refined into: ‘How can recovery program management in Australia become more 
effective and efficient?’  
Two sub-questions arose from the primary question, their aim being to develop insights for a 
new approach to improve recovery program management. These sub-questions were:  
1. ‘What are the current problems in recovery program management?’ The answers to 
this question provide the content of the substantive theoretical model. 
2. ‘How can these problems be resolved?’ The answers to this question constitute the 
substantive theoretical model and enable the development of strategic and practical 
solutions. 
 
5.3 This Research Paradigm and Methodology 
The research problem was initially approached from the conservation paradigm, since both the 
problem under investigation and the background and experience of the researcher18 were based 
in the conservation discipline. During the framing of the research question, the initial literature 
review and the determining of the appropriate research methodology, the conventional 
conservation paradigm and its associated reductionist-deductive experimental perspective were 
deemed to be inappropriate. The conservation paradigm offered no research methodology that 
appeared suitable to answer the research question. This insight led to an exploration of other 
paradigms and methodologies outside the conservation paradigm and the inductive Glaserian 
Grounded Theory Methodology (GGTM) was identified as a suitable methodology to 
investigate the problem.   
From a conservation science perspective, this research is positioned in the soft paradigm of the 
research philosophy continuum (see Figure 2.1), due to the choice of an inductive methodology 
and the inclusion of qualitative data. In general, the GGTM is deemed paradigmatically flexible, 
                                                 
18 The researcher has a MSc in animal behaviour and at the time of completing this thesis had worked in the field of conservation 
for 20 years. 
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it has interpretivist aspects that enable the integration of lived experiences and the social 
dimension, and it also has positivist aspects that ensure validation and verification of the 
analysis and research outcomes (Urquhart 2013, pp. 60-1). This allows the outcomes to be 
framed in the perspectives of the research philosophy continuum, shifting between hard and soft 
research outcomes.  
The GGTM was used to answer the first sub-question and informed the development of the 
theoretical model for the problems of recovery program management.  The second sub-question 
was answered through reference to the literature to inform the conceptual framework for 
application in practice.  
 
5.4 The Grounded Theory Method 
5.4.1 An introduction to the Grounded Theory Methodology 
In 1967, two sociologists, Barney Glaser and Anselm Strauss, published their seminal book The 
Discovery of Grounded Theory. In this book, Glaser and Strauss describe the methodology and 
its application to research into the social construct of the ‘awareness of dying’ in a hospital 
(Glaser & Strauss 1967). They developed the Grounded Theory Methodology (GTM) to fill a 
gap in available methods to scientifically analyse qualitative data.  
In general, GTM is widely considered a systematic and rigorous research methodology for the 
scientific analysis of qualitative data (Charmaz 2006, p.2; Fernandez 2003; Glaser 2006; Glaser 
2014; Heath & Cowley 2004; Urquhart & Fernandez 2006;) and for developing a novel, testable 
and empirically valid theory (Eisehhardt 1989). Glaser and Strauss intended GTM to be a 
‘process of research’ (Glaser & Strauss 1967, p.6). It is identified as an inductive, comparative 
and interactive method (Charmaz & Belgrave 2012) and can be used in any paradigm 
perspective (Charmaz 2006, p.126; Urquhart 2013, p.31) The GTM allows for the development 
of a theory from qualitative data, i.e. perceptions, motivations and/or lived experiences 
(Charmaz 2006, p.2).  
The GTM coding techniques are useful tools for conceptualising and categorising qualitative 
data (Charmaz 2006, p.43; Clark & Vernon 2015; Urquhart 2013). There are two GTM 
applications in research: (1) as a methodology to build substantive and formal theory (Glaser 
1978 p.144; Ng and Hase 2008; Urquhart 2013, p.63) and (2) as a general research technique 
that uses only part of the GTM processes to analyse qualitative data (Urquhart 2013, p.63; 
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Charmaz & Belgrave 2012). Both represent valid uses of GTM (Urquhart 2013, p.107). 
However, GTM proponents encourage researchers to apply the grounded theory method as a 
holistic methodology and fully integrate it into the research from an epistemological perspective 
to realise its full potential to generate novel theory (Charmaz & Belgrave 2012; O’Reilly & 
Parker 2012; Urquhart, Lehmann & Meyers 2010). 
5.4.2 Strausserian and Glaserian GTM 
In 1990, Strauss and Corbin published a more structured approach and tools for GTM in in their 
book Basics of Qualitative Research. This publication caused a conflict between Glaser and 
Strauss, and the GTM started to develop into two distinct strands, the Glaserian GTM (GGTM) 
and the Strausserian GTM (SGTM). Glaser argued that the SGTM was too prescriptive in its 
coding processes and general ready-made tools to direct and force the data into a specific 
template of analysis (Glaser 1992, cited in Urquhart 2013, p.19) In the classic GTM (as Glaser 
calls the GGTM), the concepts and theory are generated through constant comparison of the 
data and happens as a free and unbounded process (Glaser & Strauss 1967; Urquhart 2013).  
The SGTM has four prescriptive coding steps - open, axial, selective and coding for process - 
and provides tools, such as the conditional matrix and the integrative diagram, to direct the 
conceptualisation of the data (Corbin & Strauss, 2007; Urquhart 2013). The GGTM has three 
coding steps - open, selective, and theoretical coding - and uses coding families (or coding 
paradigms), constant comparison and theoretical memos (Urquhart 2013) to guide data towards 
the emergence of theory (Glaser 1992). Heath & Cowley (2004) provide a description of the 
differences of both methods for the different phases of a GTM investigation (Table 5.2, see next 
page). 
As mentioned, both GGTM and SGTM coding techniques, a valid use of GTM to analyse 
qualitative data, have been used in conservation research. Sutton (2015) used GTM to develop 
insights into the influence of leadership and management on the success of a sea eagle recovery 
project in Scotland. Clark & Vernon (2015) used the GTM coding technique to investigate the 
governance challenges of the management of elk in a large national park in the USA. GTM 
coding processes were also used to conceptualise the sociocultural significance of the 
endangered Hawaiian monk seal to reduce human-wildlife conflict, and in collaborative 
stewardship to protect the seal (Kittinger et al. 2012). Dongol & Heinen (2012) used the GTM 
coding technique to enable a quantitative analysis of qualitative data of the implementation of 
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the Convention of International Trade in Endangered Species (CITES) for biodiversity 
conservation in Nepal.  
Table 5.2: Comparison of the data analysis processes of the GGTM and the SGTM (from 
Heath & Cowley 2004, p.146). 
Phases of GTM 
investigation 
GGTM  SGTM  
Initial coding Substantive coding [open coding] 
Data dependent 
Open coding 
Use of analytic technique 
Intermediate 
phase 
Continuous with previous phase 
[selective coding] 
Comparison with focus on data, 
becomes more abstract, 
categories refitted, emerging 
frameworks [constant 
comparison] 
Axial coding 
Reduction and clustering of 
categories (paradigm model) 
Final 
development 
Theoretical 
Refitting and refinement of 
categories which integrate around 
emerging core [theoretical coding 
and constant comparison] 
Selective coding 
Detailed development of 
categories, selection of core, 
integration of categories 
Theory Parsimony, scope and 
modifiability 
Detailed and dense process 
which is fully described 
 
The SGTM has been widely applied to build theory. In one example it was used to develop an 
understanding of the success and barriers of environmental projects initiated by a technology 
firm (Cartner & Dresner 2001). In another example, it was used to identify best practice 
stakeholder management for environmental management in the literature (Reed 2008) and in 
yet another to identify opportunities for improved practices to address managerial complexity in 
project-based operations (Maylor, Vidgen & Carver 2008). The Strausserian GTM was also 
used by Apostolopoulou et al. (2012) to investigate the barriers to adopting a ‘human in nature’ 
view of biodiversity in Greek society, with implications for policy, advocacy and conservation 
efforts. 
The GGTM has been successfully applied to build theory. Examples of this include developing 
concepts to improve software processes in web companies (Sulayman et al. 2012), developing a 
theoretical model of the performance of metateams in the information technology sector 
(Fernandez 2003) and developing a theoretical model of different project management 
approaches in dynamic project environments (Collyer et al. 2010). Howard (2006) used GGTM 
to investigate the perceptions of the Australian people towards Australian fauna; specifically, 
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possums and dingoes were considered pests by locals and the research was used in the 
development of positive interventions. However, at the time of writing, no evidence could be 
found of the application of GGTM as a theory-building methodology for recovery programs.  
5.4.3 Choosing GGTM or SGTM? 
Researchers must evaluate the differences between the GGTM and SGTM, and choose the 
appropriate methodology, or adaptations of each, for application in their research (Heath & 
Cowley 2004; Ng & Hase 2008; O’Reilly & Parker 2012). The GGTM favours a more creative 
and open methodology in the development of concepts and theories, while the SGTM outlines a 
more structured design for analysing data (O’Reilly & Parker 2012; Urquhart 2013, p.21).  
There are advocates and opponents for both methodologies. Glaser stands by the GGTM as 
developed by himself and Strauss, claiming that GGTM offers the flexibility required for theory 
to ‘emerge’ from the data (Glaser 1992; Glaser 2005; Glaser 2014; Glaser & Strauss 1976). The 
strict process of the SGTM is seen as a strength from research perspectives in the hard paradigm 
(Charmaz 2006, p.9); the ‘replicability, generalisability, precision, significance, and 
verification may place him [Strauss i.e. the SGTM] much closer to more traditional 
quantitative doctrines’ (Babchuk 1996, p.2). However, the SGTM focus on process and 
techniques is argued to encourage researchers ‘to look for data rather than look at data’ 
(Thomas & James 2006, p.769). It is also argued that the SGTM strict coding processes and 
tools could force the data into a preconceived theoretical framework (Heath & Cowley 2004; 
Urquhart 2013, p.21), limiting the opportunity for a substantive theory to emerge. Nonetheless, 
some of the SGTM tools are considered useful additions to a GGTM investigation (Charmaz 
2006, p.61; Urquhart 2013, p.114).  
Five pieces of literature informed an understanding of the key differences between the types of 
GTM: Charmaz 2006, Corbin and Strauss 2007, Glaser 1978, Glaser and Strauss 1967 and 
Urquhart 2013. Two PhD research theses (Crownover 2005 and Fernandez 2003), with step-by-
step accounts of both GTM methods, were also important in making this choice. Crownover 
(2005) used SGTM to articulate the system’s context in a complex systems problem in the 
engineering sector. Crownover’s thesis (2005) described a structured approach to constructing a 
theory through the process of fitting the data into the SGTM tools and processes.  Fernandez 
(2003) used the GGTM to investigate a team’s effectiveness in the delivery of major 
information technology projects. Fernandez’ (2003) description exhibited the flexibility and 
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adaptability of the GGTM methodology; it was clear how his substantive theory emerged from 
the data through the application of the coding processes.  
It was decided to use the GGTM for this investigation specifically for its features as a flexible 
and adaptable methodology. More specifically, the GGTM is not led by a specific theoretical or 
paradigm perspective and can therefore be used in any research area (Heath & Cowley 2004; 
Charmaz 2006, p.126; O’Reilly & Parker 2012; Evans 2013; Urquhart 2013, p.59). It was 
deemed important to ensure that the methodology explicitly allowed for transcending the hard 
and soft-paradigm perspectives on the research philosophy continuum. The PhD theses by 
Crownover (2005) and Fernandez (2003) provided insights that the GGTM also appeared to suit 
the researcher’s cognitive style, which is considered an important factor for the choice between 
the two GTM methods (Evans 2013; Heath & Cowley 2004; Ng & Hase 2008). 
This research aims to use the GGTM as a method to build a substantive theory and theoretical 
model of the recovery program management problems in Australia.  The GGTM provides the 
systematic ‘tools of thinking… to map out the problem area’ (Thomas & James 2006, p.774) 
and presents validated concepts that generate an in-depth understanding and present original 
knowledge (Charmaz 2006; Thomas & James 2006) of recovery programs management 
problems in Australia.  
From here on GGTM will be referred to as GTM unless specified otherwise. 
5.5 GTM Coding Processes and Other Features  
The GTM is based on a concept-indicator model that provides the essential link between data 
and concepts, and results in a theory that emerges from the data (Glaser 1978, p.62). The 
manifestation of concepts and theory through the GTM is referred to as ‘emergence’, and the 
resulting concepts and theory are described as’ emergent’ (Urquhart 2013, p.192). The GTM 
follows three coding rounds and through constant comparison of codes and categories, and by 
reflecting on what are called theoretical memos and integrating the extant literature, concepts 
grounded in the data emerge and a substantive theory is developed. 
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5.5.1 Key features of GTM 
In accordance with Glaser (1998), the GTM process should go through the five ‘S’ words: 
Subsequent, Sequential, Simultaneous, Serendipitous and Scheduled:  
Sequential is what must be done next. Subsequent is what is to be done later as a part of 
current activity. Simultaneous is doing many things at once, as collecting, coding, 
analysing, memo-ing, sorting and writing – keeping in mind that the relative emphasis 
keeps changing while proceeding towards the finished product. Serendipitous is being 
constantly open to [the] new emergent in and from the data and analysis which come as 
surprise realizations. Lastly, schedule with periods set out for collecting data, analysing 
it, sorting memos and writing the product. (Glaser, 1998, p.15). 
A feature of the GTM process is that data collection and analysis are done at the same time. The 
coding rounds do not follow a strict sequence, and can be rather fluid, especially between the 
selective and theoretical coding rounds. Moving from one coding round into the next (or 
sometimes back specifically relevant to the last two coding rounds) is guided by the theoretical 
saturation of codes and categories (Glaser 1978). Charmaz and Belgrave (2012, p.348) argue 
that the ‘power of grounded theory lies in its integration of data collection and increasingly 
more abstract levels of analysis’. 
There are four other key features that provide guidance during the GTM analysis. The 
theoretical sampling (1) and constant comparison (2) are the two processes used during the 
coding rounds to develop codes and categories. The theoretical saturation (3) is the moment in 
time when no new instances can be added to the categories or codes, and occurs through the 
correct application of the theoretical sampling and constant comparison processes. The writing 
of the theoretical memos (4) is also considered an important activity. These memos are used as 
the building blocks of the concepts and are key in the development of the grounded theory 
(Glaser & Strauss 1967; Urquhart 2013). 
These processes and tools are depicted in Figure 5.1 and in the following section the key 
features, namely the theoretical sampling, theoretical saturation, constant comparison, and 
theoretical memos of the GTM are described in more detail to provide the background for the 
explanation of the coding processes (Section 5.5.2). 
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Figure 5.1: GTM processes and tools as used in this research. 
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Theoretical sampling is a focused data collection method specifically developed for GTM 
(Glaser & Strauss 1967). For this research, the theoretical sampling directed the sequence of 
interviews of the recovery experts and the addition of the data from the Senate inquiry into the 
Effectiveness of Threatened Species and Ecological Communities’ Protection in Australia19. As 
Glaser (1998, p.157) articulates, theoretical sampling is the ‘where next’ in collecting data, the 
‘for what’ according to the codes, and the ‘why’ from the analysis in the memos. The 
theoretical sampling is to take place at the same time as the data analysis (i.e. coding into 
categories and building theory). This is important, as the emerging analysis directs the need for 
more sampling of (specific) data sources, ensuring that the data pool is rich enough and can 
theoretically saturate the codes and categories with the constant comparison (Urquhart 2013, 
p.18).  
 
Constant comparison is the key technique in GTM (Glaser & Strauss 1967, pp.101-115) and is a 
powerful and simple method (Urquhart 2013, p.17) when used in combination with the 
theoretical sampling (Glaser 1978, pp.50-51). Constant comparison is the process of, first, 
comparing data collected through the theoretical sampling with the emerging codes and 
categories, and later in the analysis process, comparing the data in the categories with the core 
category, to identify if these categories fit. One can then start to explain or validate the 
relationship (Glaser 1978, p.42;50-52; Urquhart 2013, p.182) and theoretically saturate the 
categories.   
 
Theoretical saturation is the point in the coding process when no additional properties or 
incidents are found for a specific category or code, and the point at which the researcher can 
start to validate and explain relations between a category and development of theories (Glaser & 
Strauss 1967, p.61; O’Reilly & Parker 2012; Urquhart 2013, p.9).  Providing clarity and 
transparency at the point where the theoretical saturation takes place during the coding is 
deemed important to validate the theoretical sampling and richness of the data (O’Reilly & 
Parker 2012). 
 
Theoretical memos are an important aid during the GTM analysis and are written throughout 
the GTM process (Glaser 1998, pp. 177-86; Urquhart 2013, pp. 111-4; Glaser 1978, pp. 83-92). 
The memos, written at any time during the constant comparison technique, serve as reminders 
                                                 
19 See Table 5.4 for further details on the Senate Inquiry. 
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and building blocks and provide direction in the development of the grounded theory (Glaser & 
Strauss 1967, pp. 106-8). The theoretical memos are also deemed valuable for writing up the 
concepts and theory (Glaser & Strauss 1967, p.113; Urquhart 2013, p.149). 
 
5.5.2 Coding processes 
5.5.2.1 Open coding  
The first step in the GTM process is the open coding of the data. Glaser (1992, p.38) defines 
open coding as the initial stage of the constant comparative analysis. It starts with labelling the 
detailed data and it is suggested that open coding is best done line by line, word by word, and 
that there should be no preconceived codes (Charmaz 2006, p.50; Glaser 1992; Urquhart 2013, 
p.81). 
The process of open coding will have many iterations; the first codes to emerge may be very 
detailed and descriptive, but by trimming and fitting these descriptive open codes, the analytical 
codes, i.e. the codes that analyse the data, rather than merely describing or labelling it (Glaser 
1978, p.61; Urquhart 2013, p.81), will start emerging.  These analytical open codes can become, 
or can be combined to form, the categories in the two following coding rounds. 
A set of questions needs to be asked from the start of the coding (Glaser 1978, p.57):  
• ‘What is this data a study of?’  
• ‘What category or property of a category, of what part of the emerging 
theory, does this incident indicate?’ 
• ‘What is actually happening in the data?’, i.e. what accounts for the basic 
problem and processes, what is the basic social process (structural or 
physiological) that makes this occur? 
 
These questions, and others that arise during the coding, keep the focus on the sampling and 
analysis.  
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Glaser (1978) outlines several other rules that govern the open coding round, and that will assist 
and direct the processes of theoretical sampling and constant comparison:  
a) Analyse the data line by line and code each sentence (Glaser 1978, p.57). This 
ensures the verification and saturation of categories, avoids missing any data, and 
produces a dense theory (Glaser 1978, p.58). 
b) Develop a list of detailed open codes (Glaser 1978, p.58). 
c) Always interrupt coding to write down a theoretical memo when an idea arises, 
ensuring that the emergence of links to categories, as well as other concepts, do not 
get lost (Glaser 1978, p.58). 
d) Remain within the confines of the substantive area and the field of study (Glaser 
1978, p.60), i.e. stay within the bounds of research questions. 
e) Do not assume the analytical relevance of any socio-economic criteria, called face-
sheet values by Glaser, such as age, sex, social class, until it emerges to be relevant 
(Glaser 1978, p.60). 
 
5.5.2.2 Selective coding 
Selective coding is the process of scaling up the analytic open codes into substantive codes. The 
substantive codes created in this round conceptualise the empirical grounding of the data. In the 
selective coding round, it is important to start looking for the main theme, also called the core 
variable, to assist with scaling up the codes. This takes place through the constant comparison 
process and continually asking the set of questions previously listed of each code (Glaser 1978).  
Even though substantive codes may become evident early, the large amount of analytic open 
codes will need comparison and further grouping as they relate to the core categories that are 
relevant to the research problem (Glaser 1978, pp.61-62, Glaser 1992, p.75; Glaser & Strauss 
1967, pp.105-7; Urquhart 2013, p.49). ‘The ‘core category’ must be proven repeatedly [during 
the constant comparison process] by its prevalent relationships to other categories, hereby 
integrating them as a whole’ (Glaser 1978, p.95).  
 
Listed below are the criteria used to judge and determine if the code is a core category (Glaser 
1978, pp. 95-6). A core category: 
1. must be central and related to many other categories and their properties 
2. must frequently occur in the data – if a category does not occur often it can still be 
important but it means it is not a core category 
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3. takes more time to saturate as they are related to many other categories and occur 
frequently  
4. relates meaningfully and easily with other categories – these connections must not be 
forced 
5. in a substantive study has clear and grabbing implication for formal theory 
6. has considerable carry-through – it has relevance and explanatory power. This core 
category allows the analysis to be carried through 
7. is completely variable, its frequent relations to other categories make it highly 
dependently variable in degree, dimension and type. Conditions vary it easily and it is 
readily modifiable through these dependent variations 
8. is also the dimension of the problem – it explains itself and its own variation 
9. number 8 prevents other sources (such as deductive logical elaboration and socio-
biological interest) to establish a core category that is not grounded by providing a rich 
core category. These two sources easily lead to core categories that do not fit the data 
and are not relevant or workable 
10. can be any kind of theoretical code: a process, a condition, dimensions, a consequence 
etc. (Glaser 1978, p.95-6). 
 
5.5.2.3 Theoretical coding 
Theoretical coding is the stage in which the substantive codes are related to each other through 
constant comparison and where the extant literature is integrated. At this stage, theoretical codes 
and the theory start to emerge (Glaser 1978, p.72; Urquhart 2013, p.50). While the theoretical 
codes are implicit and have a clear relationship to the substantive codes (emerged during the 
selective coding), the relationships between the theoretical codes themselves is often less clear 
(Glaser 1978, p.72; Urquhart 2013, p.107). This latter point has been critiqued on the basis that 
the theoretical codes lack the validation of the earlier rounds (Bryant 2002). Glaser, however, 
argues that the theoretical coding and the GTM processes establish new and original 
connections between substantive and theoretical codes, and that these connections can be 
validated for relevance from the perspective of theory (Glaser 1978, p.72). The ‘theoretical 
codes give integrative scope, broad pictures and a new perspective’ while remaining grounded 
in the data through the substantive codes (Glaser 1978, p.72). Glaser proposed coding families 
(Glaser 1987, pp.74-82) to assist with the constant comparison that finds patterns and 
connections in the substantive codes and lifts them to theoretical codes. Urquhart (2013) uses a 
simpler but also effective method to develop these relationships, namely Spradley’s seven 
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semantic relationship queries (Table 5.3). Spradley developed these queries to analyse 
ethnographic data; however, they can be readily transferred for analysis to other fields of 
research. These semantic relationships illustrate that both concepts and relationships are 
necessary to develop a theory (Urquhart 2013, p.108).  
Table 5.3: Spradley's semantic relationships (Spradley 1979 cited in Urquhart 2013) to 
investigate the relationships between substantive codes and lift them into theoretical codes 
(from Urquhart 2013, p.110). 
Spradley’s (1979) semantic relationships: 
Is a kind of 
Is a part of/a place in 
Is a way to 
Is used for 
Is a reason for, is a stage of 
Is a result/cause of, is a place for 
Is a characteristic of 
 
While described as separate rounds, in reality the selective and theoretical coding rounds are not 
that distinct, as coding processes and events in these processes can occur simultaneously. Often 
theoretical codes and concepts start emerging in the selective coding process (Glaser 1978, 
p.56). It is important to remain flexible and open during the last phases of the coding, as 
categories may require regrouping or reconsideration for relevance, or to be reclassified as a 
possible core category (Charmaz, 2006, pp.158-163; Glaser, 1978; Urquhart, 2013, p.126) 
5.5.2.4 Visual summary of the coding rounds and codes 
Figure 5.2 shows the process of coding and the treatment of the codes, as described above. It 
outlines the different names of the codes going through the process of coding in the three 
rounds, and how the number of codes (the grey circles) reduce and become more theoretical 
through the constant comparison and application of other tools (such as the integrative diagram 
and theoretical memos), eventually leading to the emergence of the theory. The darker grey 
circle depicts the emerging core category and the smaller arrows show the explicit relationships 
between the codes.  
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Figure 5.2: Visual summary of the coding rounds and scaling up of the codes through the constant comparison techniques and tools. 
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5.6 GTM Application for This Research  
The following sections describe the application of the GTM and summary of the data treatment 
for this research. 
5.6.1 The data  
Two data sources were used, namely 21 interviews with conservationists, and four public 
transcripts of the Commonwealth Senate Inquiry into the Effectiveness of Threatened Species 
and Ecological Communities’ Protection in Australia, held in 2012/13 (Table 5.4). 
Table 5.4: The two data sources, the format of the source and the number of items for each 
source. 
Data source Data format 
for analysis 
Number 
of items 
Total 
number 
of pages 
Data source information 
Interviews Transcripts 21 335 Interview transcripts with 21 conservationists (See 
Table 5.6) 
Senate 
Inquiry 2013 
Hansard 
Transcripts 
4 149 Transcripts of the Public Hearings of the Senate 
Inquiry 2013 into the ‘Effectiveness of threatened 
species and ecological communities’ protection in 
Australia’, Environment Protection and Biodiversity 
Conservation Amendment (Retaining Federal Approval 
Powers) 2013’ in Canberra (held on 15 February 2013, 
a total of 75 pages, Parliament of Australia 2013a); 
Melbourne (held on 20 February 2013, total of 36 
pages, Parliament of Australia 2013b); Brisbane (held 
on 22 February 2013, total of 26 pages, Parliament of 
Australia 2013c); and Perth (held on 7 March 2013, 
total of 12 pages, Parliament of Australia 2013d). 
These transcripts are publicly available. 
 
The interviews were the main source of data, as they were entirely focused on the research 
questions, and were derived through the theoretical sampling method. The Hansard transcripts 
of the Senate Inquiry into the Effectiveness of Threatened Species and Ecological Communities 
Protection in Australia, held in 2013, were an additional, and opportunistic20 source relevant to 
                                                 
20 The Senate inquiry took place at the end of 2012 and beginning of 2013 and transcripts became publicly available at the 
moment the GTM analysis started in October 2013. 
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the investigation. Glaser & Strauss (1967, p.52) urge the researcher to include different 
documentation types derived from various sources to create multiple comparison subgroups for 
discovering theory.  
The first three interview participants were identified from the researcher’s professional network. 
By applying the principles of theoretical sampling (Charmaz 2006, p.100-1; Glaser 1978, p.37), 
the number increased to 21 participants (Table 5.5).  
Table 5.5: Interview participants, their organisations, date of interviews, mode of interview, 
and number of transcript pages (single line spacing, font Times New Roman, size 12). 
Organisation 
Profession 
categories 
(see table 
5.7) 
Date of 
interview 
Mode of 
interview 
# of pages 
of 
transcript 
University of Melbourne, VIC Academic 5/12/13 Person 19 
University of Melbourne, VIC Academic 5/12/13 Person 20 
University of Melbourne, VIC Academic 5/12/13 Person 31 
Taronga Conservation Society Australia, NSW 
Ex-situ 
expert 
5/11/13 Person 18 
Taronga Conservation Society Australia, NSW 
Ex-situ 
expert 
26/11/13 Person 25 
Perth Zoo, WA 
Ex-situ 
expert 
16/12/13 Phone 11 
Perth Zoo, WA 
Ex-situ 
expert  
16/12/13 Phone 10 
Zoos Victoria, VIC 
Ex-situ 
expert 
5/12/13 Person 19 
Department of Environment and Primary 
Industries, VIC 
Manager 1/11/13 Skype 21 
Arthur Rylah Institute for Environmental 
Research, VIC 
Manager 11/12/13 Phone 11 
NSW Office of Environment and Heritage 
(OEH), NSW 
Manager 13/12/13 Phone 11 
Dept. of Land Resource Management, NT Manager 23/01/14 Phone 19 
Dept. of Land Resource Management, NT Manager 30/01/14 Phone  11 
South Australian Dept. of Environment, Water 
& Natural Resources, SA 
Policy 
Maker 
15/01/14 Person 14 
Dept. of Parks & Wildlife, WA 
Policy 
Maker 
15/01/14 Skype 16 
NSW Office of Environment and Heritage 
(OEH), NSW 
Policy 
Maker 
19/12/13 Person 16 
Dept. of the Environment, Commonwealth 
Policy 
Maker 
3/02/14 Phone  19 
Conservation Breeding Specialist Group 
(SSC/IUCN), Australia-wide 
Practitioner 15/10/13 Person 6 
Conservation Breeding Specialist Group 
(SSC/IUCN), Australia-wide 
Practitioner 7/11/13 Skype 12 
Conservation Consultant Practitioner 14/11/13 Phone 14 
Conservation Consultant Practitioner  21/01/14 Skype 12 
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The relevance of a participant to the research was assessed by their professional experience 
relevant to recovery programs; they were required to have been part of and/or participated for at 
least three years in an Australian threatened species recovery program and/or had extensive 
experience in the planning of recovery programs.  
Participants, referred to as recovery experts, were interviewed either in person, by phone or on 
Skype. Each interview lasted for 60 minutes +/- 10 minutes, and the interview transcripts were 
on average 16 pages long. The first interview took place on 15 October 2013 and the last 
interview on 3 February 2014. The interviews were semi-structured so that the conservationists 
could provide rich and detailed answers, and express their point of view; they also provided the 
opportunity for the interviewer to ask further directed questions to explore relevant and 
important information (Bryman & Bell, 2007, pp. 473-81; Charmaz, 2006, pp. 29-35) (see 
Appendix I for the interview guide). All interviews were digitally recorded to enable 
transcription. The audio files of the interviews were professionally transcribed with a 
turnaround of a maximum of seven days from the interview to receipt of the transcribed 
document. The timely return of the transcripts was necessary due to the requirement for joint 
collection and analysis of the GTM. As part of the considerations of ethical research conduct, 
the University of Technology Sydney Human Research Ethics Committee (HREC) scrutinised 
and approved the interview design (UTS HREC REF NO. 2013000412) and the research 
followed the HREC procedures. The participants were given individual codes within the 
profession categories for the anonymous referencing of quotes in Chapter 6 (Table 5.6, see next 
page). 
The Commonwealth Senate Inquiry into the Effectiveness of Threatened Species and 
Ecological Communities Protection in Australia, held its first hearing in Canberra on 15 
February 2013 (the transcript was 75 pages; Parliament of Australia 2013a). The second hearing 
was held in Melbourne on 20 February 2013 (the transcript was 36 pages; Parliament of 
Australia 2013b). The third hearing took place in Brisbane on 22 February 2013 (the transcript 
was 26 pages; Parliament of Australia 2013c). The last hearing was held in Perth on 7 March 
2013 (the transcript was 12 pages; Parliament of Australia 2013d). The Inquiry transcripts 
became publicly available online at the time the GTM coding started. 
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Table 5.6: The definitions of the profession categories and codes for the participants per the 
categories for coding and anonymous referencing in Chapter 6. 
Profession Category Definition Anonymous Codes 
Academic a person who does scientific 
research in threatened 
species recovery in Australia 
and publishes papers and/or 
reports 
A1; A2; A3 
Ex-situ Expert a person who is involved in 
threatened species recovery 
from an ex-situ/zoo 
perspective, this can be 
representing the zoo in a 
recovery team, and/or 
breeding animals for release 
etc. 
 
Ex1; Ex2; Ex3; Ex4; Ex5 
Manager a person who manages 
threatened species recovery 
programs, – often directly 
involved in planning and/or 
implementation, and has 
decision-making authorities 
in regard to funding/actions 
etc. 
M1; M2; M3; M4; M5 
Policy Maker a person who develops or 
sets government policy at 
state or federal level for 
threatened species recovery 
PM1; PM2; PM3; PM4 
Practitioner a person who is directly 
involved in planning and/or 
implementation of a 
recovery program. This 
person does not have 
decision-making authority 
over funding/actions etc. 
P1; P2; P3; P4 
 
The first coding started on 18 October 2013, when the first transcript returned from the 
professional transcription service. Theoretical saturation was confirmed on 4 March 2014, after 
coding the last interview’s transcript. The theory had emerged by the latter half of October 
2014. Figure 5.3 provides a timeline of the data collection and coding and key GTM outcomes 
(i.e. theoretical saturation and theory emergence). 
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Figure 5.3 Timeline of the GTM analysis.  
 
5.6.2 Coding software 
Even though Glaser and Strauss (1967, p.106) and Glaser (1978, p.71) recommend noting of 
codes in the margins of transcripts to enable sorting by hand, it was decided to use qualitative 
data analysis (QDA) software because of the large amount of data (total of 484 pages). QDA 
software has been used by other researchers to code data for GTM investigations (e.g. Dohan & 
Sanchez-Jankowski 1998; Fernandez 2003; Gorra & Kornilaki 2010; Sutton 2015; Wyborn 
2015). While the QDA software can help to manage the data sources and can quickly retrieve 
all instances related to a specific code (Urquhart 2013, p.101), it cannot do the analysis, as the 
relationships between codes and the identification of the core category cannot be automated 
(Urquhart 2013, p.102); this requires the creativity and intellectual efforts of the researcher 
(Bringer, Johnston & Brackenridge 2004; Urquhart 2013, p.102).  
For this research, the open coding was started by importing the interview transcripts and the 
transcripts of the Senate Inquiry into NVivo 10 (QSR International). NVivo allowed the 
researcher to code large amounts of data in an organised and systematic manner through the 
assigning of words and sentences to codes/categories (called nodes in NVivo) and provided 
easy access to all data (instances) relevant to the nodes. NVivo was used only for the open 
coding rounds and part of the selective coding to organise the large amount of data. The 
additional benefits of NVivo were that the data was available as a soft copy (obviating the need 
to carry around a heavy binder with 484 pages of transcripts) and eliminated the need to print 
any hard copies of the transcripts (a conservation benefit).  
5.6.3 Theoretical memos  
Theoretical memos are an important tool in GTM, not only for the development of relationships 
but also for writing theory and concepts (Charmaz, 2006, p.159; Glaser & Strauss, 1967, p.113; 
Urquhart 2013, p.50). For this research, theoretical memos were noted in NVivo, the 
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researcher’s journal and on printed mind maps (used during the selective and theoretical coding 
round). The theoretical memos described the ‘thinking’ as well as accounts of what was 
observed during the coding rounds and the first theoretical memo appeared in the line-by-line 
coding of the second interview. The merging of the open codes (from 57 to 38) in the open 
coding round prompted the writing of an extensive set of theoretical memos (a total of 24 
memos) in NVivo, describing the rationale for each merge. During the selective and theoretical 
coding rounds, a further 18 memos were produced and some of the earlier theoretical memos 
were revisited and expanded during this process. The theoretical memos were used to 
conceptualise categories and concepts (two examples are given in Figure 5.4) and in the writing 
of the research. For example, one of the theoretical memos written in the open coding round 
was used in the subsequent write-up of the discussion on profession categories (see Section 
5.7.2.3). This theoretical memo described the rationale of introducing profession categories, 
which could be considered as face-sheet values (i.e. socio-economic criteria), counter to 
Glaser’s rules (see rule e in Section 5.5.2.1). 
Figure 5.4: Two examples of theoretical memos written in NVivo for this research.  
NVivo Memo 2014 02 17 
 
From the data it appears there are different 
decision-making tools available that should be 
used throughout the complete project life cycle of 
recovery:  
Adaptive Management 
Critical Decision-Making 
Structured Decision-Making 
Multi-Criteria Analysis 
 
How do these decision-making tools relate to 
project management and the social structure? 
What is the relationship between these tools and 
stakeholder management and buy-in? 
 
NVivo Memo 2014 04 01 
From the experiences of the participants it appears 
threatened species recovery needs an organisational 
structure, business processes and knowledge 
management. 
 
Legislation/government and the shift of 
responsibility for conservation to the community 
rather than governments (maybe that is normal, as 
parks are for people, not for conservation, or how 
the government needs to keep the community happy 
to be re-elected - this is not going to change), require 
a clearer process of how to do recovery - applying a 
business structure/template can almost make 
conservation purely community driven. 
 
Funding is similarly external to the above three 
‘internal codes’ but can be influenced at a higher 
level through this ‘organisation’ i.e. other funding 
sources 
 
5.7 Account of the Coding Process  
5.7.1 Open coding 
Following Glaser’s rules (1987, see Section 5.5.2.1) the interviews and the Inquiry transcripts 
were coded line by line, open codes were established and the relevant sentences and/or words 
from the data sources were captured under these codes with the help of NVivo.  Due to NVivo’s 
ability to capture whole sentences, the incidences in the open codes were detailed (see 
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Appendix II for an example) and provided rich data for the selective and theoretical coding 
round. At the end of the open coding round, the number of open codes was 38 (Table 5.7).  
Table 5.7: 38 Open codes for recovery program management problems in Australia (*the 
research-practice gap was labelled a knowing-doing gap during the GTM processes.) 
1. Academic 20. 
Monitor & evaluation phase - processes 
and problems 
2. Between states - different legislation 21. 
Planning phase - processes and 
problems 
3. Budget - funding 22. Policy maker 
4. Close out phase - processes and problems 23. Practitioner 
5. Code of conduct of recovery team  24. Prioritisation or triage 
6. Communication 25. Recovery action 
7. Decision-making 26. Recovery objectives & goals 
8. Definition of recovery success 27. Recovery plan 
9. Ecosystem-habitat vs species 28. Recovery team efforts - in situ 
10. Ex-situ component 29. Recovery team general 
11. Ex-situ expert 30. Research 
12. Federal legislative requirements 31. Solutions for recovery 
13. Funding - habitat & species 32. Species 
14. Funding cycles 33. 
Stakeholders: public agencies and the 
community 
15. 
Implementation phase- processes and 
problems 
34. State funding 
16. Initiation phase - processes and problems 35. Support for conservation 
17. Interdisciplinary 36. Technical problems 
18. Knowing-Doing Gap* 37. Threat factors 
19. Manager 38. Vision 
 
Initially 52 open codes were created (see Appendix III), but during the coding some of the 
codes were merged, as similar incidences were found in different codes. Merging these codes 
because of similar incidences, and finding no other incidences for which a new open code was 
necessary, created confidence for the researcher that theoretical saturation had been achieved. 
NVivo facilitated the merging of these different codes, ensured no data was lost and provided a 
time-stamped record. Furthermore, it was possible to connect a theoretical memo documenting 
the reason for each merger. 
During the initial phases of the open coding, five categories emerged, identifying the five 
different professions of the recovery experts, namely Academic, Ex-situ Expert, Manager, 
Policy maker and Practitioner (see Table 5.7). These profession codes helped this research with 
the theoretical sampling and the theoretical saturation, ensuring that the broad range of different 
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perspectives from different levels of involvement of recovery program management were 
included in the analysis. As Glaser (1978, p.60) cautions when socio-economic categories (i.e. 
‘face-sheet values’, as Glaser refers to them) are used to direct the coding and emergence of 
categories, it is important to note that even though these profession categories may have 
emerged during the open coding, once the theoretical saturation had occurred, they were 
irrelevant to any further coding rounds. 
5.7.2 Selective and theoretical coding 
The first selective coding round involved the researcher going through all the incidences 
captured under the open codes. Fernandez’s research (2003, p.170; 2004) illustrated the use of a 
mind map tool for the visualisation, organisation and categorisation of data in a GTM study. For 
this research, the cloud-based mind mapping software Coggle BETA (http://Coggle.it) was used 
to visualise and categorise the data under the open codes (see Appendix IV for an example of 
the Coggle mind map). The mind maps enabled the open codes to be upscaled into more 
analytical codes as incidents were compressed from sentences into keywords and/or meanings. 
There were several iterations of the Coggle mind maps. A new Coggle cloud-based mind map 
was started with every iteration so that the coding progress could be tracked and to ensure no 
data (i.e. as in the previous version of the mind map) were left out during the iterative process. 
For the last stage of the selective coding round, the two Coggle mind maps were printed on A1 
posters, and the coding continued through placing post-it notes and writing on the posters (see 
Appendix V for an example). The visualisation helped the iterative comparisons as the whole 
analysis could be appraised in a single view.  
Data relevant to the main research questions were included in the mind map for further 
comparison. To reiterate, the two research questions are:  
1. What are the current problems in recovery program delivery?  
2. How can these problems be resolved?  
Eight substantive codes emerged during the selective coding round. These eight codes and the 
associated incidences from the data are described in Table 5.8. 
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Table 5.8: Eight substantive categories emerged from the data and a brief description of the 
incidences associated with the key category emerged.  
Key Category – 
Substantive codes 
Key Category properties – summarising incidences 
Management 
Risk, leadership, project management, planning, recovery 
plan, implementation, monitoring, stakeholders 
Decision-making Prioritisation, vision, objectives, review of decisions  
Success Definition of success for recovery programs 
Recovery team Formation, structure, leadership, recovery team members 
Technical problems 
Release, genetics of small population, habitat, ex-situ 
management, key threatening processes 
Knowledge/information 
Knowing-doing gap, experience, scientific/science, 
knowledge sharing, access  
Government & 
legislation 
Legislation, accountability, federal/states & territories, 
stakeholders, shift in philosophy 
Funding Limited, accountability, other sources 
 
These substantive categories were written out into eight one-sentence concepts (Table 5.9), 
including the incidences encompassed in the substantive code. These eight concepts helped to 
guide the theoretical coding process around the research question of ‘What are the current 
problems in recovery program management?’ 
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Table 5.9: The eight sentences conceptualising the substantive codes (as in Table 5.8) for 
further comparison in the theoretical coding round. 
No. Concept: 
1. 
General management principles are not well integrated into recovery 
program management in Australia. 
2. 
Decision-making, governance and areas of responsibility are not well 
defined with recovery programs. 
3. It is unclear what successful recovery means.  
4. 
Recovery teams are informal and their formation and effectiveness appear 
to be driven by fortuitous and opportunistic circumstances. 
5. 
The technical aspects of recovery and the biology of species subject to 
recovery are complex and relationships/cause-and-effect are not well 
understood. 
6. 
There is a knowing-doing gap, a divide between the science and actions of 
threatened species recovery management. 
7. 
Government has shifted its responsibility and accountability for recovery 
program management. 
8. Funding for threatened species recovery in Australia is limited. 
 
 
It was in the selective round that the core category emerged. The eight substantive concepts all 
related to some form of ‘organisation’, either in a structural sense or as a process, of recovery 
programs in Australia. This core category was tested against Glaser’s criteria (1978 pp.95-96) 
(Table 5.10). At this stage of the coding, the extant literature of the project management, 
recovery and conservation and transdisciplinary disciplines was integrated into the process. 
  
 129 
 
Table 5.10: Glaser’s criteria for 'judging' the core category (adapted from Glaser 1978 p.95-
96; see also section 5.7.2.2) and the rationale for judging the core category organisation 
against these criteria. 
Core category: 
Do these criteria apply to the core category 
organisation? 
1. 
Must be central and related to many other 
categories and their properties. 
Yes – see the integrative diagram (Fig. 5.5) and 
the summary of the coding processes (Fig. 5.8). 
2. 
Must frequently occur in the data. If a category 
does not occur often it can still be important but it 
is not a core category. 
Yes – the core category is referred to in the data 
and the incidences that grounded the substantive 
eight key categories also relate back to 
organisation. 
3. 
Takes more time to saturate as they are related to 
many other categories and occur frequently. 
Yes – despite the term ‘organisation’ being in 
the data, it was not picked up as a code during 
the open coding. It was when the substantive 
codes were lifted into the theoretical codes that 
the core category emerged and easily filled out 
with incidences and substantive codes.  
4. 
Relates meaningfully and easily with other 
categories – these connections must not be forced. 
Yes – see above and the integrative diagram 
(Fig. 5.5 and 5.6). 
5. 
In a substantive study has clear and grabbing 
implication for formal theory. 
Yes – the manner in which recovery programs 
are organised and how this causes 
ineffectiveness from the recovery experts’ 
perspectives is important to develop a 
theoretical model to inform the practical 
solution. 
6. 
Has considerable carry-through – it has relevance 
and explanatory power. This core category allows 
the analysis to be carried through. 
Yes – once the core category had emerged the 
theoretical codes started emerging as well.  
7. 
Is completely variable, its frequent relations to 
other categories make it highly dependently 
variable in degree, dimension and type. Conditions 
vary it easily and it is readily modifiable through 
these dependent variations. 
Yes – see the integrative diagrams Figure 5.5 
and 5.6. 
8. 
Is also the dimension of the problem – it explains 
itself and its own variation. 
Yes – Chapter 6 will explain in detail how this 
core category is a dimension of the problem and 
how it presents a possible solution.  
9. 
Number 8 prevents other sources (such as 
deductive logical elaboration and socio-biological 
interest) to establish a core category that is not 
grounded by providing a rich core category. These 
two sources easily lead to core categories that do 
not fit the data and are not relevant or workable. 
Applied through Number 8 - discussed in 
Chapter 6. 
10. 
Can be any kind of theoretical code: a process, a 
condition, dimensions, a consequence etc. 
Yes – the core category was deemed to be a 
‘process’ code. 
 
During the theoretical coding round, a sequence of integrative diagrams was developed from the 
Coggle.it mind maps to relate the eight concepts to the core category and lift the data towards 
the theoretical codes.  Even though Integrative diagrams are an SGTM tool, they were used to 
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visualise the connections between the categories in GGTM research by Urquhart (2013, pp.114-
166). At this point, realising the core theme, or theory, was sufficiently developed, the extant 
literature was integrated as advised by Glaser (1978, p.31) and Urquhart (2013, p.169). The 
integrative diagrams assisted in developing the theoretical codes (Effectiveness, Uncertainty, 
Processes, Knowledge, Structure) by identifying the semantic relationship between the core 
category and the substantive codes in the eight concepts and integrating the extant literature.  
The paper by Hanisch and Wald (2011) that presents a framework for project management 
research provided three project dimensions that were found to be a close fit to the five 
theoretical codes found in this study (see Section 5.9.3). The three dimensions that Hanisch and 
Wald (2011) present, namely Goal, Context and Design, related to the five theoretical codes 
that emerged from this research, and it was decided to use the three dimensions as the 
theoretical key categories. This helped extend the core category into theory and theoretical 
model of the problems of recovery (discussed in detail in Chapter 7).  
Three integrative diagrams were developed linking all eight theoretical codes to the theoretical 
key categories and the core category. During the development of the integrative diagrams, in 
addition to Spradley's semantic relationships, two more aspects were considered: (1) how the 
lived experiences of the recovery experts and the extant literature increased the level of 
challenge, as caused by external factors, and (2) and how internal factors, i.e. the inability to 
manage the aspects of recovery program, connected the three theoretical key categories codes, 
also called the problem dimensions. Other aspects from the Hanisch & Wald model provided 
the opportunity to upscale the theoretical model. For example, in the context dimension, 
Uncertainty was a theoretical code, but the Complexity and Dynamic aspects as Hanisch & 
Wald (2011) outlined in their framework, were also confirmed in the data (see Section 5.9.3). 
This provided insights into the ability to upscale and generalise the theoretical model.  
Figure 5.5 depicts one of these three integrative diagrams, namely the context dimension, and 
visualises the (internal and external) relationships of the theoretical codes (and some substantive 
codes from the concepts) as they emerged from this research. 
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Figure 5.5:  The integrative diagram for the Context dimension. + = increase in the challenges in this project dimension (external); - = inability to 
manage these characteristics of the project dimension (internal). The dotted lines depict direct relationships between characteristics. The bold words are 
the key theoretical categories of uncertainty and knowledge. The light grey boxes are the theoretical concepts identified from the literature. 
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The final version of the integrative diagram combined the three earlier integrative diagrams of 
the theoretical key categories (i.e. problem dimensions) and applied Spradley’s semantic 
relationships (defined by arrows to demonstrate the direction of the relationship) (Urquhart 
2013, p.110; see also Table 5.4) to test and validate the relationship between the codes. Figure 
5.6 visualises this final integrative diagram, which demonstrates how the three problem 
dimensions relate to the core category of the recovery program management organisation. 
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Figure 5.6: Final integrative diagram outlining selective coding (dotted lines/boxes) and theoretical coding (unbroken lines/boxes). Spradley’s 
semantic relationships (Spradley 1979, cited in Urquhart 2013, p.119) are identified in bold italics. 
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5.7.3 Integration of the extant Literature: Project Dimensions. 
The Hanisch and Wald (2011) project management framework was discovered in the literature 
while going through the theoretical coding process. They proposed a project management 
research framework to support the integration of different perspectives and the development of 
strategies for further project management research to improve practices (Hanisch & Wald 
2011). The framework comprises three dimensions, namely, the design dimension, which 
reflects the endogenous factors of project management such as corporate and project 
management, the context dimension, compiled of the exogenous factors that lie outside the 
project yet affect the management of the project, and the goal dimension which is dependent on 
the outcomes in the design dimension and the impact of external aspects from the context 
dimension (Hanisch & Wald 2011). The dimensions are distinct entities and require different 
considerations, but are not independent (Hanisch & Wald 2011). Figure 5.7 depicts Hanisch and 
Wald’s project management research framework. 
 
Figure 5.7: Three dimensions of project management research and their sub-dimensions 
(simplified from Figure 1 by Hanisch & Wald 2011, p.9). 
 
The three dimensions, originally proposed as a research framework by Hanisch and Wald 
(2011), aligned closely with and incorporated the five theoretical codes that emerged during the 
coding (i.e. Effectiveness, Uncertainty, Processes, Knowledge and Structure), leading to the 
emergence of the three theoretical key categories in the problem dimensions of goal, context 
and design. The suitability of the Hanisch and Wald (2011) project management research 
framework to the development of the theoretical model for this research was unsurprising; 
recovery programs are considered projects, and for their successful management a framework 
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of project management dimensions needs to be considered. Table 5.11 summarises Hanisch and 
Wald’s framework with its dimensions and associated factors (they refer to these as sub-
dimensions). In later sections the three project dimensions are referred to as problem 
dimensions. 
Table 5.11:  A summary of the definitions and explanations of the project dimensions (from 
Hanisch & Wald 2011). 
Design Dimension: the endogenous factors of project management that influence project 
management  
Structure and 
strategy 
The permanent environment in which a project as a temporary organisation 
is embedded.  
Project 
management and 
project organisation 
Compromises the tools, standards and procedures applied in projects 
focusing on the temporary organisation. 
Culture and social 
processes 
The relations and interactions among people working on the projects and 
between the various projects, and their relations and interaction with 
stakeholders. 
Goal Dimension: delivery of project outcomes according to the expectations of stakeholders 
and as per the project goals and objectives. Dependent on the efficacy of the Design and 
Context dimensions 
Value added 
A criterion that can be hard to measure, but is deemed the reason for 
executing the project. Ensuring project performance through innovative or 
improved current approaches developed as a result of effective project team 
collaboration.   
Adaptability 
The ability for the project team or external organisation to transform itself 
and be flexible in resolving problems.  
Context Dimension: The exogenous factors affecting projects. These cannot be directly 
influenced but must be integrated into project management processes through, for example, 
the management of knowledge, to successfully attain project goals. 
Complexity 
Complexity is delivered at different levels: 
e.g. 1 the social dimension of diverse stakeholder needs and requirements 
e.g. 2 the internal-to-the-project social aspects of skills, expertise and 
personalities of individuals in the project team 
e.g. 3 the complexity in the project context, i.e. the result of a project 
e.g. 4 the complexity of the project’s system/s.   
Dynamics 
All projects are dynamic as context, goals and teams are modified due to 
influencing factors that lie outside the project context. The more dynamic 
the project is, the higher the degree of adaptability is required for project 
management and success.  
Uncertainty 
Uncertainty and consequential risk are always implied in projects. The level 
of uncertainty is correlated to the levels of complexity and dynamics, and 
depends on the level of knowledge (what is known). 
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5.7.4 The summary of the coding rounds 
Figure 5.8, on the next page, depicts a high-level overview of the GTM analysis. It summarises 
the detailed discussion in this section of the coding and depicts the codes and categories in each 
of the coding phases.  
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Figure 5.8:  High-level summary of the coding rounds and emerging codes and categories and their relationships. 
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5.8 The Emergent Theoretical Model and Theory 
The theory emerging from this study is that the ‘the current “organisation” of recovery 
programs does not include the appropriate dimensions to manage recovery programs 
effectively’.  
 
As emerged from the GTM analysis, the three problem dimensions (theoretical key categories) 
as part of the ‘organisation’ (the core category) interact in such a way that they result in the 
ineffective delivery of recovery programs (Figure 5.9).   
 
Figure 5.9: Theoretical model of the recovery program organisation and its three problem 
dimensions.  
 
 
The theory and theoretical model will be explained in more detail through the discussion of the 
eight concepts that are grounded in the data in Chapter 6. This understanding will provide the 
foundation for the development of a strategic and practical framework for recovery program 
management, as described in Chapter 7. 
5.9 The Challenges of Application of GTM  
The perspectives of the researcher and the research discipline determine whether GTM is 
considered a valid research methodology to generate original knowledge: ‘Valid measurements 
make valid data, but validity itself depends on the collective opinion of researchers’ (Bernard 
2012, p.51). As discussed in Chapters 2 and 4, the conservation paradigm values deductive and 
validated research from a hard-paradigm perspective. There is a risk therefore that the inductive 
 139 
 
GTM as a methodology and the research outcomes may not be acceptable and/or accepted as 
valid by conservation researchers.  
This is the first time, as far as the researcher is aware, that the GTM is used as a theory-building 
methodology to investigate recovery program management as a conservation activity. It is thus 
important to clarify and create confidence in the GTM as a method for empirical, systematic 
and rigorous research for researchers in the conservation paradigm. In addition to the extended 
description of the coding process and emergence of the theory below, possible points of 
contention from a conservation paradigm perspective are also addressed.  
5.9.1 The contested paradigm 
GTM is widely considered a flexible (often called neutral) research methodology that can be 
applied in any research paradigm (Charmaz 2006, p.126; Evans 2013; Heath & Cowley 2004; 
O’Reilly & Parker 2012; Urquhart 2013 p.59). Charmaz (2015, p.56) points out that ‘grounded 
theory can bridge traditional positivistic methods and interpretative methods in disciplines … 
that have embraced quantification … Grounded theory allows … to study aspects of human 
experience that remains inaccessible with traditional verification methods.’ SGTM proponents 
argue that the GTM is a hard-paradigm method for conducting qualitative research (Annells 
1996; Bryant 2002; Thomas & James 2006). Thomas and James (2006, p.772) state: ‘In 
grounded theory one sees signposts to investigatory avenues borrowed from natural scientific 
endeavour.’ According to these authors, GTM is inherently positivist as it aims to verify and 
legitimise social constructs in the context of the data (Annells 1996; Bryant 2002; Thomas & 
James 2006). Urquhart, a supporter of the neutral GTM, asserts that the perceived paradigm of 
the method depends on the perspective of the researcher: ‘…if emergence, as put forward by 
Glaser (1992), implies that there is some objective truth waiting to be discovered in the data. 
This, of course, depends on your point of view’ (Urquhart 2013, p.60). As discussed in Chapter 
4, it is important to understand where on the research philosophy continuum the researcher 
engages with the investigation so that the philosophical perspectives can be put in context. For 
this research, the GTM presumes a neutral paradigm, with some hard-paradigm measures to 
help validate the research outcomes in the conservation paradigm, as this was considered 
advantageous in enabling the transition between the hard and soft research paradigms during the 
analysis and description of the outcomes. 
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5.9.2 The validity of GTM research 
The above points reiterate that it is not the research paradigm perspectives that determine the 
validity of knowledge, but the correct and rigorous application of the research methodology. 
Whether using the deductive approach of the hard paradigm or the inductive investigation of the 
GTM, both kinds of investigation provide validated and original knowledge. Outlining the 
differences between the conservation paradigm research approach and the inductive GTM 
methodology will provide an understanding of how GTM generates validated and original 
knowledge in general, and how this has been achieved in this research.   
The key differences in methodology between research from a hard-paradigm perspective and 
the GTM are: 
• The data used in a GTM investigation are ‘subjective’ incidences derived from 
interviews with participants, e.g. know-how, experience-based knowledge, value-
based statements, perceptions etc. (Charmaz 2006, pp. 16-21; Glaser 1987; Glaser & 
Strauss 1967).   
• The researcher cannot be separated from the subject of study (Fernandez 2003) 
because the incidences are observed and deemed relevant (Charmaz, 2006, pp.18-21) 
and the theorising is done by the researcher (Charmaz 2006, p.130). 
• The data collection and analysis are done at the same time (Glaser & Strauss 1967; 
Urquhart 2013). 
• In a GTM study, there is no pre-determined sample size and data collection stops 
when the researcher deems theoretical saturation has been achieved (Charmaz, 2006, 
p.139).  
• There are no quantifiable measures to assess the level of value (i.e. to quantify the 
strength, correctness through statistical analysis etc.) of the relationships between the 
codes and categories from which the theory emerges (Eisenhardt 1989).  
• The emergent theory has not (yet) been verified or falsified through the logico-
deductive reductionist experimentation (Charmaz 2006 p.16) and therefore cannot be 
considered validated from a hard-paradigm perspective. 
 
GTM is unlike any hard-paradigm research methodology, where ‘the logico-deductive model of 
traditional quantitative research [i.e. hard-paradigm research] necessitates operationalising 
established concepts in a theory as accurately as possible and deducing testable hypothesis 
about the relationships between these concepts’ (Charmaz 2006, p.16).  GTM grounds the 
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inductively developed theory in the data which are actual constructs at the centre of the 
investigation (Charmaz 2006, p.16; Eisenhardt 1989, Urquhart & Fernandez 2006). The 
grounding, and consequential verification, of the theory thus takes place through the intrinsic 
processes and tools of GTM. 
The GTM processes offer opportunities to validate a qualitative methodology from a hard-
paradigm perspective (Howard 2006; Janesick 2000), by the application of different tools or 
methodologies to collect and analyse the data. Urquhart (2013, p.60) refers to this process as 
triangulation. The GTM investigation in this research used the theoretical sampling and the 
constant comparison tool to enable the triangulation of the data, thus verifying the findings, 
including data only when two or more (similar) incidences were found (Urquhart 2013, p.60). 
The GTM analysis does not use quantifiable criteria for the coding of data, but the detailed 
description of the coding processes and the clear definition of the relationships between 
categories (see Figures 5.5, 5,6 and 5.8) provides the ability to triangulate and validate the 
choices of the researcher, and consequentially the quality of the induction and theorising 
processes in the context of the research (Eisenhardt 1989; Charmaz 2006, pp.139-140; Urquhart 
2013, p.60-61).  
The GTM sample size is determined by theoretical saturation, not by a pre-determined sample 
size required in hard-paradigm research. For this study, 21 interviews and four Senate Inquiry 
transcripts provided the rich data necessary to achieve theoretical saturation. From a hard-
paradigm perspective this may seem a small sample size; however, cross-referencing the 
number of data sources in other GTM studies verifies that it is possible to achieve theoretical 
saturation with 25 data sources. For example, Sutton’s (2015) sample size included 15 
interviews and a few other documents, such as newsletters, blog posts and curricular materials 
for the application of GTM coding techniques. Wyborn (2015) applied GTM tools for coding 
using a total of 34 interviews for her investigation. Fernandez’ (2003) GGTM study included 15 
interviews as the main source of data and other data sources, such as emails and observations, to 
support and confirm the emerging patterns. To provide another level of triangulation, the extant 
literature was used in all three examples, and played a key role in referencing, relating, 
validating and extending the concepts and theories (Fernandez 2003; Ng & Hase 2008; 
Urquhart 2013, p.29) (see Chapters 6 and 7). 
The researcher benefits from an understanding of the research field to ensure rich data 
collection and the ability to identify what data are relevant (Ng & Hase 2008; O’Reilly & 
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Parker 2006; Urquhart & Fernandez 2006; Urquhart 2013, p.30).  Indeed, this researcher’s 
professional background in conservation and previous experience in recovery program 
management ensured in-depth insider knowledge for this research. The insider knowledge and 
experience is considered an asset by most, not a liability for GTM (Fendt & Sachs 2008; 
O’Reilly & Parker 2006). It debunks the myth that GTM analyses should ignore the literature 
and that the researcher needs to be a blank slate (Urquhart 2013, p.29; Urquhart & Fernandez 
2006). However, it is important that the researcher engages with the GTM analysis without 
preconceived ideas about the problem, and ‘remains open-minded’ (Glaser 1992; Ng & Hase 
2008; Urquhart 2013, p.29) during the GTM processes. 
The researcher cannot be separated from the subject of study, because it is the researcher who 
raises ‘certain categories to concepts because of their theoretical reach, incisiveness, generic 
power, and relation to other categories’ (Charmaz 2006, p.139). Therefore, it is impossible to 
eliminate researcher’s bias completely. However, as Fernandez (2003) advises, as long as care 
is taken during the coding processes, it is possible to minimise research bias. The GTM’s tools 
and processes are designed to ensure that all data is validated during the analysis. During the 
constant comparison, ‘…every piece of data, regardless of its origin, has to “earn” its way 
through the constant comparison process… [where] the constant comparison determines the 
relevance or otherwise of the assumptions or knowledge to the grounded theory’ (Fernandez 
(2003, p.295). Other tools, such as the theoretical memos, which include the researcher’s 
assumptions and notions, also become a part of the data, and through the constant comparison 
process are therefore validated as relevant data or rejected.   
The descriptive coding processes, also called a chain of evidence (Urquhart 2013, p.159), 
provide the transparency of the decisions and choices made by the researcher during the coding 
and demonstrates the rationale for relationships between codes, categories, the emerging 
concepts and the theoretical model. Section 5.7 provides the chain of evidence for this research, 
demonstrating this researcher’s application of the tools and coding processes in validating the 
data and the grounding of the substantive theory in this data.  
From a conservation paradigm perspective, it is important to acknowledge that the GTM is not 
used to discover the [formal] theory. GTM research generates a substantive ‘theory that aids 
understanding and action in the area of investigation’ (Heath & Cowley 2004, p.149; Urquhart 
2013). The theory is a ‘map of reality’ as the researcher observes (Fernandez 2003, p.18) and is 
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applicable within the context of the field of study (Heath & Cowley 2004; Urquhart 2013, p.61), 
in this case the problems of recovery program management in Australia.  
5.10 Summary 
This chapter has explained the grounded theory methodology in general, and the application of 
the GTM as a methodology to systematically and rigorously analyse qualitative data. The GTM 
was chosen as a ‘neutral’ paradigm methodology to investigate the lived experiences of 
recovery experts in Australia. To the researcher’s knowledge, this is the first time that the 
Glaserian GTM was used to develop theory for the problems of recovery program management. 
The GTM coding processes were explained, and a step-by-step account of the coding for this 
research was provided. This led to the emergence of the theory that ‘the current “organisation” 
of recovery programs does not include the appropriate dimensions to manage recovery 
programs effectively’, and the development of the theoretical model of the problems for 
Australian recovery program management (see Figure 5.9). The points of contention for the use 
of GTM within the conservation paradigm were also discussed to generate a better 
understanding of the differences between the GTM and conservation paradigm methodologies 
in order further to demonstrate the scientific rigour of the GTM and the validity of the GTM 
outcomes. The next chapter will provide examples of the experiences of the recovery experts in 
the management of recovery programs in Australia in relation to the eight concepts, to further 
demonstrate how the theory and the theoretical model are grounded in the data. 
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6 The Concepts of the Problems 
6.1 Introduction 
In this chapter, the theory and the theoretical model are grounded in the data, contextualised by 
the eight concepts that emerged from the GTM described in the previous chapter (see Section 
5.7.2). The eight concepts that contextualise the problems of recovery program management are 
restated below:  
 
1. General management principles are not well integrated into recovery program 
management in Australia. 
2. Decision-making, governance and areas of responsibility are not well defined in 
recovery programs. 
3. It is unclear what successful recovery means.  
4. Recovery teams are informal and their formation and effectiveness appear to be driven 
by fortuitous and opportunistic circumstances. 
5. The technical aspects of recovery and the biology of species subject to recovery are 
complex and relationships/cause-and-effect are not well understood. 
6. There is a knowing-doing gap, a divide between the science and the actions of 
threatened species recovery management. 
7. Government has shifted its responsibility and accountability for recovery program 
management. 
8. Funding for threatened species recovery in Australia is limited. 
 
These eight concepts were developed from the substantive codes as they emerged from the 
GTM analysis and describe the key problems in the management of Australian recovery 
programs as experienced by the recovery experts.  In this chapter, the links between the data 
and the concepts are made explicit through integrating the data and the relevant extant literature, 
thereby validating the emergent theory for this research that ‘the current “organisation” of 
recovery programs does not include the appropriate dimensions to manage recovery programs 
effectively’. 
 
Before each of the eight concepts is discussed, it is relevant to note that the objective of this 
chapter is to conceptualise the substantive problems as they were identified by the recovery 
experts taking part in this research. The concepts define the different characteristics of the 
problems of recovery program as they emerged from the data, but are generalised to assist with 
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the abstraction for the theoretical coding. The quotes from the recovery experts are used to 
illustrate and underscore the characteristics of each problem under investigation. In reality, 
these aspects are variable and the recovery experts experience them to different degrees. The 
integration of the extant literature helps validate the experts’ lived experiences described in the 
emerged concepts, and at the same time the integrated literature provides insights into where 
this research can extend the existing knowledge.  Section 6.3 summarises the lived experiences 
of the recovery experts. This real-life context underscores the relevance of the theory, the 
theoretical model and the practical framework to improve recovery program management, all of 
which are presented in Chapter 7 and discussed in Chapter 8.  
6.2 The Eight Problems in Context 
In the following eight sections, the eight concepts with quotes from the data and the extant 
literature will be described in detail. As stated in Chapter 5, the quotations of the interview 
participants remain anonymous but have codes applied to them for reference (Table 6.1). The 
quotations from the Senate Inquiry are not anonymous as the transcripts are public records; 
however, for brevity, it was decided to refer to the inquiry rather than the individual from which 
the quotation was taken.  
Table 6.1: The reference codes for the recovery experts, i.e. the interview participants (see 
Section 5.8.1) and the experts at the four Senate Inquiry. 
Anonymous codes Reference the quotes from: 
A1, A2, A3 Academics 
Ex1, Ex2, Ex3, Ex4, Ex5 Ex-Situ Experts 
M1, M2, M3, M4, M5 Managers 
PM1, PM2, PM3, PM4 Policy Makers 
P1, P2, P3, P4 Practitioners 
Senate Inquiry ACT Experts speaking at the public hearing 
held in Canberra on 15 February 2013 
Senate Inquiry VIC Experts speaking at the public hearing 
held in Melbourne on 20 February 2013 
Senate Inquiry QLD Experts speaking at the public hearing 
held in Brisbane on 22 February 2013 
Senate Inquiry WA Experts speaking at the public hearing 
held in Perth on 7 March 2013 
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6.2.1 Concept 1. General management principles are not well integrated into recovery 
program management in Australia. 
Recovery programs are identified as one of the key approaches to preventing species extinction 
in Australia. They require the integration of effective management processes to achieve 
outcomes (Crees et al. 2016; Guerrero et al. 2017; Holmes 2014; McAlpine et al. 2015; 
McDonald et al. 2015; McDonald-Madden et al. 2011; Ng et al. 2014; Ortega-Argueta, Baxter 
& Hockings 2011; Ortega-Argueta et al. 2017; Woinarski et al 2016). However, the recovery 
experts point out the lack of integrated management principles and processes: 
in general:  
You know, it’s very important that the program is very focused on addressing that key 
threat in a management sense. (M1) 
and in more detail: 
There’s a whole obviously science component, but there’s also, equally importantly, a 
really important role in recovery teams who sometimes do well and sometimes don’t, 
and that is communicate and build partnerships and liaise and educate, all the 
components of that component, that’s of communication and community extension, 
building relationships with stakeholders, all of that, and the business side of things as 
well in recovery teams, all of that. I think that’s one particular function. That’s a very 
important one that teams often overlook. (M2) 
Management processes, such as the project management of recovery programs, the 
management of risk and stakeholders, knowledge management, as well as the soft management 
principles of leadership and people management skills, were pinpointed by the recovery experts 
as critical for the effective delivery of recovery programs. The problems with three of these 
management components, namely project management, stakeholder management and risk 
management, are discussed in more detail in the following sections. 
6.2.1.1 Project management  
The recognition of a general failure to apply general project management principles and 
processes to recovery programs in Australia emerged from the data. For the purpose of 
structuring the discussion of this section, the problems found in this research are categorised 
according to the project life-cycle process groups introduced in Chapter 3 (Section 3.5). Figure 
6.1 illustrates a recovery program project life cycle and processes related directly to the data.   
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Figure 6.1: An example of a project life cycle for a recovery project adapted from the 
PMBOK Guide® (PMI 2013, p.42) (by Willemsen, Pollack & Algeo 2016). First presented in 
this thesis as Figure 3.4. 
 
Project life-cycle management 
It became evident from the data that different components of the process groups are not 
sufficiently thought through or integrated to meet the wide range of demands placed on 
Australian recovery programs. The current approach to recovery program management, for 
example, fragments the project life cycle in that it manages independently what should be 
connected process groups. Recovery planning, for example, takes place separately from, and 
without commitment to, other project life-cycle processes such as implementing actions, or 
monitoring and controlling project outcomes (Watson et al. 2011). This disconnect was 
described by the recovery experts as follows:  
The recovery planning, trying to think how to answer your question about how do you 
move from one phase to the other, because I don’t really see it. (PM3) 
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You’ll often get programs where certain parts of the program are covered off really 
well, but that’s not necessarily implementing all the desired actions to try and have the 
healthy program ultimately resulting in species recovery, or securing the species, or 
preventing it from sliding further. (M1) 
We’re interested in the planning, the effectiveness of the actual planning process. And 
once we get a plan in, we’re then interested in how we implement it and measure that 
performance of that recovery planning. (PM2) 
From a project management perspective, the planning of the recovery program would be only 
one of the necessary process groups in the project life cycle. From the recovery program 
perspective, ‘recovery planning’ refers instead to the whole project life cycle (Barmuta, Linke 
& Turak 2011), which the recovery experts also identified:  
It’s actually about planning or project management. (Ex2) 
…[we] tend to use the term ‘recovery planning’ as an all-encompassing term to cover 
all those things that you refer to. ... Planning should be an initial thing, but while I used 
that term then, I was very much meaning the development and implementation and 
execution and completion of a recovery plan. (M4) 
I understood all the issues associated with doing a lot of recovery plans, not only in 
terms of the planning, but also getting funding to implement them, the issues in terms of 
how we do these things on [the] ground, what it means, how we monitor, how we 
report on all these things. (PM2) 
Project Life Cycle - Project Initiation 
The data identified that initiating a recovery program faces several complications. First, the 
approval process by the minister to list a species and then endorse conservation action is too 
slow (Martin et al. 2012b; McDonald et al. 2016; Walsh et al. 2012a; Watson et al. 2011; 
Woinarski et al. 2016). This was supported by the recovery experts:  
...and there’s a lot of inertia in these things as well. It takes a long time to crank up a 
program to do things like that. (A3) 
Second, once a species is approved for recovery, preparation of the recovery plan can take a 
long time (Watson et al. 2011), a key issue identified in the data:  
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I think the [species x] 21, the draft was done like eight years ago. It’s only just been 
approved this year, so it had to be significantly overhauled, massively, because all we 
know about [disease]1 and everything else since then ... (Ex4) 
…and so it now takes many years to get a recovery plan approved to the point where 
the actual planning process has become an input in itself, and often the plans have 
become superfluous or redundant. (M4) 
Third, even if the plans are prepared, there is no guarantee that the recovery management 
actions will be implemented (McDonald et al. 2015; Watson et al. 2011). The recovery experts 
highlighted this as follows: 
The [species x] recovery plan was adopted in 2010 maybe – I’m not quite sure – but 
nothing has happened since. It’s just sitting there, and there are no funds to implement 
it. (M3) 
We have got the plans for many of the species, but the actions are not happening 
because they remain unfunded or there is a lack of commitment to see those plans 
through. (Senate Inquiry VIC) 
The literature supports the notion that the national recovery framework is not capable of 
effectively initiating the project management of species recovery programs (McDonald et al. 
2016; Walsh et al. 2012a; Woinarski et al. 2016).  
 
• Project Life Cycle – Planning & Execution:  
The development of a recovery plan is considered a critical process (Bottrill et al. 2011). Apart 
from delivering a blue print for the recovery process itself (Woinarski et al. 2016), recovery 
plans are also considered a critical policy instrument (Guerrero et al. 2017). One of the key 
issues relevant to recovery planning that was identified clearly in the data was that the people 
involved in the planning process and the writers of the recovery plan were usually not part of its 
implementation (Holmes 2014; Knight, Cowling & Campbell 2006):  
So, every year when we do something and find out whether it’s working, to see if it’s 
working or not type of thing, so they’ve [recovery plans] kind of got to be dynamic as 
well. (Ex4) 
                                                 
21 Species name and the name of the disease were redacted to ensure the anonymity of the participant.   
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Some new information comes to light or there’s some new initiative or opportunity 
which means that there’s a radical shift in direction that the recovery team members 
agree to, but it just doesn’t reflect what’s in the plan, and that’s fine if that process is 
documented. (M4) 
You’ve put a lot of effort into planning, but we can’t see the documents that say what’s 
achieved or even what was done, because there’s the activity that was done and there’s 
the outcome, and there’s not even documentation of the activity unless you go through 
recovery team minutes and all this sort of stuff. (PM3) 
This issue was not unique to recovery program management; it is found in other types of 
projects that general project management plans are often created by different groups of people 
from those who manage the project (Sampietro & Villa 2014 p.xiv).  
 
In Australia, recovery plans are mostly written by species experts or by appointed government 
staff. While accurate data and evidence are deemed critical for the development of the recovery 
plan (Tulloch et al. 2016), the recovery experts said that expertise and data may not be the only 
key to success:  
The people that write recovery plans often don’t have the full skill set required and 
therefore they might write an aspirational plan that’s got lots of great ideas in it, but in 
reality they’re not very much linked to what can be achieved on the ground or 
necessarily adequately linked to delivering the overall goal of the plan …. The cost of 
them is usually absurd and so there’s no reality check by the planner saying, well, you 
know, the reality is we’re never going to get the funding for this, let’s write a plan 
that’s realistic. (M4) 
It’s not easy often for a species expert to do that, because there are just so many things 
of interest, or the sort of hard, critical thinking that needs to go into a recovery plan is 
not always best done by the species expert, I think, or just needs to have some heavy 
editing by threatened species experts more generally. (M2) 
Both these aspects, i.e. the disconnect of the recovery program process groups and the expertise 
of the people who write the recovery plans can constrain the development of a dynamic and 
flexible plan. A good plan should describe the processes required to manage knowledge and 
levels of uncertainty, required for the adaptive management deemed critical for effective 
management of conservation programs (Hiers et al. 2016; Margoluis et al. 2009; Margoluis et 
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al. 2013; Walsh et al. 2012b). Additionally, it can be challenging to generate the buy-in and 
commitment to the recovery plan and its related actions during its development without input 
from the implementation team:  
Once you’ve got that good plan, that the team be closely involved in doing that so that 
they feel ownership of that, and then the team needs to very rigorously and regularly 
review its progress against the objectives which were set in that recovery plan. … I 
think recovery plans, some of them do flounder because they don’t prioritise the work 
that needs to be done. (M2) 
Project Life Cycle - Monitoring and Control: 
The importance of monitoring and evaluating recovery actions as part of a recovery program 
was emphasised by the recovery experts:  
They had a rigorous monitoring program and they were able to demonstrate that in the 
first few years the [Species X] population increased exponentially, fantastic success, 
but after that the population mysteriously crashed, and if they hadn’t been monitoring 
they wouldn’t have known that. (M4) 
Successful recovery projects obviously have a very strong element of monitoring the 
effects of its actions, and actually critically and appropriately analysing that data and 
feeding it back into what it’s doing. I think that’s quite critical to success. (Ex3)  
You need to demonstrate that what you are going to do on the ground will deliver that 
increase, and you need to report on that increase. (Senate Inquiry QLD) 
However, the effective monitoring and evaluation of recovery management actions is 
inconsistent, and this was clearly identified both in the literature (Crees et al. 2016; 
Lindenmayer, Piggott & Wintle 2013; Woinarski et al. 2016) and in the data as a key challenge: 
We do think that, if funding is provided, it ought to be contingent on proper monitoring. 
The monitoring of certain species is really pretty woeful. If you look at health and 
education, they spend something like 10 per cent of their funds on monitoring. Nothing 
like that percentage is spent on environmental funding. (Senate Inquiry VIC) 
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The only other thing that I think is lacking, …  is actually having a process in place [for 
implementation] …, is having adequately rigorous objective evaluation systems in 
place, which in many cases requires population monitoring programs… we need to 
evaluate it to make sure that we’re right, that it actually is great. (M4) 
So the monitoring side of things should never, ever stop. That should be provided 
ongoing. (Ex1) 
Project Life Cycle: Phase-out/Closing: 
In Australia, there are no mechanisms in place to phase out recovery program efforts. To date 
there is no record of an Australian recovery program being ‘closed’ because of the successful 
(or unsuccessful) recovery of a species:  
Failing to consider the fact that 96% of those parrots are never seen again because 
they die, and therefore their contribution to actually supporting the wild population is 
close to zero, and a huge expense associated with that, a huge shift in perception that 
some good stuff is being done, and in actual fact the species is going backwards. That 
to me is just an appalling breakdown of process or lack of due diligence in process. 
(M4) 
But all of them [recovery plans] that I have viewed, and I have viewed quite a number, 
lack trigger interventions. A trigger intervention says: ‘This is what we are going to do 
to get there… if we do not see these indicators or KPIs, we need to do something 
differently; we need to pull the trigger… (Senate Inquiry VIC) 
Project Management Capabilities 
To manage a project life cycle, project management expertise is required. Recent research into 
project management skills and other capabilities, such as leadership and stakeholder 
management among conservationists identified a skills gap, as well as a gap in capacity 
building opportunities for these skills (Barlow et al. 2016; Elliot, Ryan & Wyborn 2018). The 
recovery experts’ statements confirmed such disparities:  
So, there are very practical challenges to implementing often very pertinent actions in 
recovery plans. The complexities of actually getting them implemented are very, very 
high. (M4) 
How you can best plan or what kind of planning products are most likely to lead to 
successful implementation and ultimately to recovery success. (P1) 
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There is sometimes too much of a focus on process rather than on the outcome. And the 
focus really needs to be on the outcome. In other words, do not be too prescriptive 
about how you do it; be focused on the outcome. (Senate Inquiry QLD) 
6.2.1.2 Risk management 
In the project management literature, risk management is a management principle used to 
identify and develop appropriate responses to manage risk and uncertainty (PMI 2013). Risk 
can constrain or enhance program outcomes, and it therefore needs to be actively managed 
(PMI 2013). Risk management can help mitigate the impact of uncertainty through the 
assessment, identification and development of risk mitigation strategies. Complexity increases 
risk, and risk management as part of the recovery program is widely accepted as necessary 
(Zavaleta et al. 2017) for the prioritisation and allocation of funding (Cattarino et al. 2016; 
Tulloch et al. 2015) and for management decision-making (Ng et al. 2014; Woinarski et al. 
2106; Woodcock & Hayward 2016). When it came to prioritising and allocating funding for 
recovery programs in Australia, recovery experts generally saw risk management as confined to 
assessing the risk of success (or failure) of the program as a whole. For example: 
So the way we’re playing it is that we’re combining those risks and consequences into 
a prioritisation score, and we also have another score based on the potential for 
successful recovery, which covers things like do we know what actions to take? How 
much is it going to cost? Are there are multiple species which are going to benefit from 
the same actions? Those sorts of things. And the plan is that we’ll put those two scores 
on an X-Y graph and look at where clusters of species fall, and we’ll prioritise highest 
those species which come out with the higher scores for those two values. (M4) 
This is a limited view of project risk management. From the recovery experts’ perspective, risk 
management is not well integrated into the practice of recovery program management:  
You plan and you implement and you monitor and you evaluate your project successes 
and then you do some more planning and adapt your plans and you do some risk 
management, all those sorts of things. It doesn’t seem to be really happening that way. 
(P4) 
Partly to do with not taking fast enough action, and partly to do with perhaps not 
understanding the risks of not taking fast enough action. (P1) 
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I think another one really is the inadequate incorporation of proper risk assessment 
into these processes. (P3) 
I guess, what we’re thinking about it’s very much a technocratic approach, you know, 
list your actions, cost them, come out with some risk around the likelihood of success. I 
don’t disagree with that, but, again, it’s missing the whole mechanism process of how 
we make decisions with communities. (PM2) 
And a strong recovery program has a Plan A, a Plan B and a Plan C, and the problem 
is that most recovery programs, it’s hard to set up a release site, so you have a Plan A 
and nothing beyond it, and that’s a weakness. (Ex2) 
While risk management is a common and integrated process in many other fields, such as 
health, consistent risk management in recovery program management is lacking, a point 
identified in the literature (Gillespie et al. 2011; Woinarski et al. 2016;). It is known that 
conservation decision-makers and managers often have a low risk tolerance (Meek et al. 2015; 
Tulloch et al. 2015). Meek et al. (2015) established that cognitive and subjective elements such 
as ‘uncertainty about the future’, ‘fear of failure’ and ‘upsetting others’ could hamper the 
inclusion of appropriate risk management in conservation programs. In the face of uncertainty, 
decisions regarding funding or prioritising recovery programs and their concomitant 
management can both be either delayed or eschewed altogether as a result of these subjective 
and cognitive elements (Martin et al. 2012a; Meek et al 2015; Tulloch et al 2015; Visconti & 
Joppa 2015; Woinarski et al. 2016).  
 
The recovery experts identified the need to integrate risk management into the recovery 
planning process. This would, first, reduce uncertainty in both the recovery program 
prioritisation and planning and implementation processes and, second, increase the level of 
transparency in the decisions made at both these levels, as identified regarding the latter in the 
literature by Gibson et al. (2017). They said:  
It’s just a question of how much uncertainty you’re prepared to wear in your risk 
assessment. So, in principle there are processes, really quite robust processes which 
have been developed to do that kind of thing. I’m not saying it’s not fraught with 
problems and doesn’t need to be carefully thought through and debated and discussed, 
but in principle there are ways to do that. (M4) 
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So, they take a very risk-averse approach, right? So, they’re a zero risk tolerance kind 
of decision-making body, and so that immediately stifles a tremendous amount of 
everything, right?... So that’s what we want to do, is use those kinds of tools so people 
look at risk in a realistic way. (P3) 
It’s a risk management approach for us, because ultimately, we’ve got so many species 
we just don’t have the capacity or the resources to run fully comprehensive 
engagement with all our species. (PM2) 
So, we must come to grips with this notion of data deficiency and develop better means 
for dealing with sparse datasets. In fact, that is what risk assessment is all about. 
(Senate Inquiry ACT) 
Certainly, the literature around using offsets to create strategic conservation 
investments as opposed to just getting very small outcomes on a project-specific basis 
is quite strong, but we know there are risks around that, and we try to manage those 
risks. (Senate Inquiry ACT) 
Ideally for the environment and for industry as well, it would make life much simpler 
for them if there was a standard approach which is precautionary, science-based and 
takes the same approach to risk assessment. (Senate Inquiry QLD) 
6.2.1.3 Stakeholder management 
The management of stakeholders, such as stakeholder identification, understanding stakeholder 
relationships with the project and active stakeholder engagement and or management (PMI 
2013), is deemed vital for conservation projects and recovery programs (Barmuta, Linke & 
Turak 2011; Black, Groombridge & Jones 2011; Burger et al 2017; Crees et al 2016; Gregory et 
al. 2012; Guerrero et al. 2017; Holmes et al 2016; Pooley, Mendelsohn & Milner-Gulland 2014; 
St John et al. 2014). This was also identified in the data:  
Projects without appropriate stakeholder management plan are likely to fail.  (PM2) 
Sometimes you don’t get all of the main stakeholders and that’s one of the things that 
holds you back. Really, it’s about relationships. It’s really important. Conservation 
would be really easy if it wasn’t about people. I mean, it’s the people that it comes 
down to. (PM1) 
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However, the data implied that despite the benefits and value of stakeholder management, as a 
project management process, it is not well integrated in recovery program management in 
Australia:  
One of the first things is an inadequate attention to stakeholder identification. (P3) 
Stakeholders are critical within all programs, and being able to bring them along for 
the journey is crucial and often forgotten. (A1) 
So, it’s that people management thing, and a stakeholder management thing often, 
that’s really difficult. (M3) 
There’s a whole obviously science component, but there’s also, equally importantly, a 
really important role in recovery teams who sometimes do well and sometimes don’t, 
and that is communicate and build partnerships and liaise and educate, all the 
components of that component, that’s of communication and community extension, 
building relationships with stakeholders, all of that, and the business side of things as 
well in recovery teams, all of that. (M2)  
Stakeholder groups, particularly academic and agency groups, are often voluntarily engaged 
with programs, so it is important to understand the contribution of these stakeholders, their 
understanding of the recovery efforts (Guerrero et al. 2017) and the networks needed to 
maintain collaborative approaches (Burger et al. 2017).  
Crees et al. (2016) demonstrated that stakeholder management can impact on the success of the 
program, particularly with species populations that are stable or increasing. Their research, 
however, failed to identify whether stakeholder engagement impacted positively on these 
populations, or if a stable and increasing population (i.e. success of the recovery program) 
improved stakeholder engagement (Crees et al. 2016). Crees et al. (2016) identified this as a 
shortcoming in the quantitative research method; nonetheless their research indicates that 
stakeholder management should be an integrated aspect of recovery program management. 
Holmes et al. (2016) found that in Australian threatened bird recovery programs, stakeholder 
management was present but not all stakeholder groups were managed effectively. Weak ties, 
especially those with industry stakeholder groups, limited the opportunity to manage threats to 
bird species (Holmes et al. 2016). Guerrero et al. (2017) identified that the number of diverse 
stakeholders involved in Australian recovery programs can cause conflict and can represent a 
cumbersome and complex challenge.  
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The recovery experts provided insights into specific aspects of stakeholder management, such 
as buy-in and maintaining commitment: 
So, it’s maintaining all those different stakeholders, getting them interested and 
enthused and committed, and then maintaining that through the duration of time that’s 
necessary to get a turnaround in populations of vertebrates. (M3) 
So, I think that recovery planning isn’t always stakeholder inclusive and so it doesn’t 
get the buy-in, it doesn’t get the commitment necessarily. That has to be negotiated 
later, and I think that that’s more challenging, but this isn’t necessarily something that 
is common to all recovery teams. (P1) 
The recovery experts identified opportunities to improve stakeholder management and thereby 
to improve the effectiveness of recovery program management:  
Recovery planning as a process being a really important tool for bringing people 
together, talking about the issue, trying to resolve where we need to go with actions, 
and collaborating. (PM2) 
[for the] production of a recovery plan, where I’ve seen things work well previously is 
that the structure of the plan is workshopped so that you actually get the necessary 
stakeholders together in some sort of forum, and that the actual structure of the 
recovery plan in terms of specific objectives and actions, etc, is the result of a 
workshop with relevant stakeholders. And then the flesh is put on the bones, and then 
it’s put out to review to those stakeholders again. (M1) 
And also, really importantly, that that plan is clearly brought into and committed to by 
those organisations and individuals that have an influence on the implementation of the 
plan, so a stakeholder inclusive process that successfully engages and generates 
commitment from all of the required parties. (P1) 
So, you are motivating the creation of new networks between experts and stakeholders, 
or you are amplifying the structure of existing networks. (P3) 
 So, we engage various groups to come on board, and I’m very much of the view that 
it’s a collaboration and everyone can contribute. (PM2) 
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6.2.2 Concept 2: Decision-making, governance and areas of responsibility are not well 
defined in recovery programs.  
The absence of clear responsibility, governance and decision-making has been noted in 
conservation programs (Crees et al. 2016; Martin et al. 2012b; Woinarski et al. 2016), even 
though a logical and transparent decision framework is critical for successful conservation 
(Brown et al. 2018 Crees et al. 2016; Gibson et al. 2017; Guerrero et al. 2017; Ortega-Argueta 
et al. 2017; Shumway & Seabrook 2015; Woinarski et al. 2016). 
There are different levels of governance and decision-making in recovery program management 
in Australia. At national government level, the minister approves the listing of a species and the 
consequential recovery activities. A government agency (national or state) can decide, either 
based on the EPBC list, or on some other form of prioritisation, to assign experts to develop a 
recovery plan. The implementation of the plan is then handed over to the relevant regional or 
state departments, or other (non-government) organisation, and one or two key personnel, who 
may or may not have good insight into the most effective approach, become responsible for 
decision-making (Woinarski et al. 2016). These difficulties were also identified in the data: 
Whilst threatened species laws are subjugated you can have fantastic funding 
initiatives at the local level, but until there is that holistic appreciation of natural 
resource management, threatened species and planning, then the good work that is 
done can still have a freeway built through it. (Senate Inquiry VIC) 
Furthermore, the differences in the regulatory frameworks between the states (as discussed in 
Chapter 2) was identified as adding additional complexities to decision-making and to the levels 
of responsibility. 
So, we have to try and find through the governance and accountabilities reporting in 
recovery teams as best as possible how we report against the targets of the regional 
plans and the state plans, and how we actually try to do that across borders, because 
South Australia and Victoria are very different. South Australia and Tasmania are very 
different. South Australia and Western Australia are different. (PM1) 
Shortcomings in decision-making during the group planning and implementation recovery 
project are caused by the uncertainty derived from an absence of clear scientific evidence (Cook 
et al. 2012; Cook et al. 2017; Knight et al. 2008; Tulloch et al. 2015; Visconti & Joppa 2015). 
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The effective implementation of recovery actions is further challenged by misunderstandings of 
the levels of responsibilities of the implementing management agencies:  
It’s difficult to get the conservation side recognised by the management people on the 
ground, often because say things like fire and neighbours and political issues come in 
and push the conservation out of the way. This could be probably managed better 
within or by the structure, but I can’t see our department going that way. (PM3) 
Furthermore, as already identified by Holmes et al. (2016) and Woinarski et al. (2016), the 
allocation of responsibilities for specific actions is vague and opaque, and accountability for the 
implementation of the plan, or for failure in general, is absent: 
The plan is not properly implemented. Actions that are not in the plan get implemented 
instead of actions that are in the plan. I’ve seen it happen on quite a few occasions. 
(M4) 
There is no accountability at any level to show whether they have been implemented or 
whether they have been successful. (Senate Inquiry WA) 
Decisions on recovery program management are informed by scientific evidence and different 
types of models (prioritisation models, threat predictors etc.) (Colyvan 2016; Schwartz et al. 
2018; Tulloch et al. 2016;), different lines of evidence (Cook et al. 2012), and experience or 
expert knowledge (Martin et al. 2012b; Lynch et al. 2015). There is, however, no transparent 
decision-making (Gibson et al. 2017) or governance framework (Woinarski et al. 2016). 
Considering the Australian Government’s official legal obligation to protect all species (Gibson 
et al. 2017), the lack of governance is surprising. However, the absence of transparency can also 
be a strategic position since government cannot protect all species, and would want to avoid 
creating an environment where it can be held legally accountable for the extinction of a species. 
 
6.2.3 Concept 3: It is unclear what successful recovery means. 
It is important for the management of any project to define success. This, however, is a 
challenge as success is judged differently by different stakeholders (Turner 2007, p.112). In 
Chapter 2, the problem caused by the absence of a definition for recovery success was 
discussed. In Australia, recovery experts identified the lack of a success definition as a problem, 
as follows: 
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So, you think that setting those goals, the planning of a recovery is, well, it’s really 
important because otherwise you can’t measure your success? (A3) 
So, they had no long-term vision of success. They hadn’t defined it. And you have to do 
that and then work back, like how do we get there? (Ex2) 
In the project management literature, a variety of different dimensions and criteria are used to 
define and evaluate project success, demonstrating that project success is not easily defined 
(e.g. Asad Mir & Pinnington 2013; Kloppenborg, Tesch & Manolis 2014; Turner 2007, pp.111-
125). Traditionally, threatened species recovery programs prioritise hard-paradigm criteria as 
success measures (Bisack & Magnusson 2016; Gerber 2016; McDonald et al. 2016; Ortega-
Argueta et al. 2017). However, project success is often considered to be an arbitrary and 
subjective concept, as the wide range of stakeholder groups involved have different 
perspectives of success and failure (Atkinson 1999; Baccarini 1999; Burger et al. 2017; 
Guerrero et al. 2017; McLeod, Doolin & MacDonell 2012; Turner 2007, p.112). This means 
that the hard-paradigm criteria by themselves cannot measure success: 
The problems that you have can be people. It can be nothing to do with the animal 
unfortunately. It can be people-related, and the relationships that people have within 
the recovery teams and outside the recovery teams. It can be organisation motivated. 
(A1) 
“So, [the recovery teams] are dominated by biologists and land managers, so they 
focus on biological and land management solutions. And the reality is politics and 
social factors are as important drivers of success, and recovery teams haven’t 
deliberately and strategically engaged with that, and I think it’s been a really big 
shortcoming. (Ex2) 
In general, there are three dimensions to project success, namely, process success, product 
success and organisational success (Atkinson 1999; McLeod, Doolin & MacDonell 2012; 
Patanakul, Iewwongcharoen & Milosevic 2010). The dimension of product success could be 
referred to as the recovery program outcome success, i.e. achieving the project objectives for 
the recovery program, as recovery programs do not deliver a service or product as such. The 
organisational success dimension would refer to the recovery program management or the 
recovery team. These project success dimensions and how they apply to recovery programs are 
detailed in Table 6.2. 
 
 161 
 
Table 6.2: The dimensions and criteria of project success (compiled from McLeod, Doolin & 
MacDonell 2012) and how, according to the data, they apply specifically to recovery 
programs. 
Process success Product (outcome) success Organisational success 
Focus on project management Focus on project objectives Focus on organisational benefits 
Criteria: 
On time 
Within budget 
To scope/specifications 
Criteria: 
Product use 
Client satisfaction 
Client benefits 
Criteria: 
Business benefits 
Strategic benefits 
For recovery programs: 
The program is completed on 
time, within budget, and 
achieving the purpose of the 
program. 
For recovery programs: 
The program achieving its 
project objectives and 
stakeholders are satisfied. It 
focuses on the recovery 
program outcomes instead 
of product use and client 
benefits. Is defined as 
outcome success. 
For recovery programs: 
The efficacy of the recovery 
institution recovery team to plan 
and implement management 
actions to achieve the program 
objectives and the purpose of 
the program. 
 
The recovery experts offered a variety of success criteria. In Table 6.3, these definitions and 
criteria are categorised according to the three project success dimensions described above.  
Table 6.3: The definitions of success according to the recovery experts, grouped in the three 
project success dimensions. NB: similar references made by more than one recovery expert 
are summarised and grouped. 
Process Success Outcome Success Organisational Success 
Mitigating key threats in a realistic 
timeframe with tangible beneficial 
outcomes for the target species. (M1) 
A positive outcome for the 
species; an insurance 
population for the wild. (A1) 
A well-functioning team, good 
communications, good 
relationships, and well-rounded 
team. (M1) 
We are looking for the population to 
recover to a low management state, 
not preventing extinction. (Ex2) 
No (further) needs for humans 
to be engaged. (P4) 
Achieving the goals that the team 
sets for itself. (A3; M5; PM4) 
Multiple self-sustained populations 
with no, or little, need for further 
management actions. (A2; P2; PM3; 
P4) 
Delisting or downgrading of the 
conservation status of the 
species; a change in the Red 
List status. (A3; Ex1; M3; PM3; 
P1; A1) 
Maximum outcomes based on 
what resources you have. (PM4) 
A properly structured method of 
analysis that explicitly links the 
objectives to the threat, to the 
alternatives, to the actions. (P3) 
Maximum outcomes based on 
what resources you have. (PM4) 
 
Team is meeting the objectives, 
minimises and understands 
threats, and implements actions. 
(Ex4) 
Some measure around how the species 
is recovering, and biological 
improvement of the species. (PM2; 
P3) 
Level of community, stakeholder 
and landholder engagement and 
involvement. (M4; PM1) 
Have to define what success is 
for the recovery program. (A1; 
PM1) 
Depends on the biology of the species. 
(P2) 
Contribution to knowledge base 
can be a success as well. (Ex1; 
PM1) 
Preparing the plan, implementing 
the plan; collaboration with all 
your relevant groups, and they 
all buy into it. (PM2; M1) 
 Functional recovery. (Ex4) 
 
Be realistic and modify what you 
are doing to try and ensure the 
project is a success. (Ex3) 
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From the data, it emerged that the recovery experts also had broad definitions of success in the 
delivery of recovery programs, some identifying the importance of the soft aspects of recovery 
program management. Two references highlight that current planning processes focus on the 
process success of the planning phase, i.e. the delivery of a recovery plan, and that outcome and 
organisational success of a program’s implementation are much less of a priority:  
There is sometimes too much of a focus on process rather than on the outcome. And the 
focus really needs to be on the outcome. In other words, do not be too prescriptive 
about how you do it; be focused on the outcome. (Senate Inquiry QLD) 
Having longer-term visions of what success looks like, and being able to try and work 
towards those, rather than just getting lost in the process. (A1) 
It [the recovery plan] must have sort of clear, achievable objectives, and everyone must 
be signed up to that. (M2) 
A clear definition of project success is necessary for planning management actions, developing 
criteria for implementation, evaluation and monitoring and for adaptive management, as well as 
for the opportunity to learn from achievements or failure (Bisack & Magnusson 2016; Bottrill et 
al. 2009; Himes Boor 2014; McDonald et al. 2016; Ng et al. 2014; Westwood, Reuchlin-
Hugenholtz & Keith 2014). In addition to the hard-paradigm success criteria, including other 
success dimensions provides opportunities to determine the effectiveness of program delivery in 
regard to funding, timing and stakeholder satisfaction.  
 
6.2.4 Concept 4: Recovery teams are informal and their effectiveness and formation appear 
to be driven by fortuitous and opportunistic circumstances. 
A recovery team is a collaboration of stakeholders who together coordinate the implementation 
of the recovery plan (Holmes et al. 2016). Recovery teams are deemed critical for the successful 
implementation of the recovery plan (Bottrill et al. 2011; Guerrero et al. 2017; Holmes 2014; 
Knight et al. 2008; Martin et al. 2012a) and have been a traditional and long-standing 
organisational structure in recovery program management in Australia (Holmes et al. 2016). 
The coordination of actions, communication (including to broader networks) and stakeholder 
management are key roles of the recovery team, as determined by Holmes (2014) and the 
recovery experts: 
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We have just taken the view that to fully effect recovery we need to have a process of 
stakeholder engagement, and just through the work we’ve done we just think having a 
recovery team is a good way of doing it. (PM2) 
 
Recovery teams and specific individuals within those teams take responsibility for recovery 
plan delivery: 
Because I was the longest-serving member on the recovery team, a lot of decision-
making came down to me, particularly in things at the bio-strategic level. (M3) 
It’s really important and it’s about trying to get the recovery team and the external 
people that are involved with making the decisions on board with okay, well, the 
captive component is really important, that there’s actually some more we can do in 
situ to make the species better in the long run for recovery. (A1) 
However, the recovery team is not a legislative requirement (Martin et al. 2012a) or even a 
formalised kind of organisational structure for recovery program management. Despite the key 
role of the recovery team in the recovery plan implementation, its formation and effectiveness 
appears to depend too often on fortuitous circumstances: 
I think it’s [the membership of the recovery team] been essentially organic. (A3) 
…a recovery team that’s being formed very passively based on an ad hoc process and 
driven primarily by the taxonomic characteristics of the species... An agency or 
somebody goes, well, shit, this species is declining. It’s threatened. We need to get 
some action on it. Let’s form a recovery team. (M4) 
…and you have to be lucky. You rarely have much ability to choose people, because 
mostly they’re representing an organisation and they’re put forward by their 
organisation. You can invite people in that are experts, for instance, but, yeah, I think it 
does rely a lot on luck and personalities… (PM3) 
And I do unfortunately feel that the most effective programs come down to the 
effectiveness of the individuals involved and/or the leadership exerted by particular 
individuals. And I feel like that’s great, because threatened species attracts lots of great 
people, but I feel like that’s a weakness. (Ex2)  
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Often the effectiveness of the recovery team seems to be dependent on one person. Such 
champions, as these dedicated and committed individuals are called, are said to be critical to 
achieving positive recovery outcomes (Garnett et al. 2018b, pp.317-9; Guerrero et al. 2017; 
Moseby et al. 2018, p.267; Sutton 2015; Vine, Bell & Williams 2018, p.302). The importance 
of these champions was also identified in the data: 
But if you look at projects that are successful versus projects that are not, even more 
than funding, a general predictor is if you have a champion, a person that is just 
willing to stay up all night and write grant applications, you know? (PM4) 
A robust recovery model should be independent of the individuals, and success 
shouldn’t be reliant on someone giving 150% and busting their gut. (Ex2) 
I think there’s got to be somebody really motivated pushing it along, but I don’t think 
they work if everybody just turns up for the meeting every six months and sits around 
and says, you know, it’s all very good, and goes away and doesn’t do anything. (M2) 
Because I was the longest-serving member on the recovery team, a lot of decision-
making came down to me, particularly in things at the bio-strategic level. (M3) 
It’s almost like there’s been a guardian angel making sure that even in the hard times 
there’s been just enough resources to get by, but I can think of many times when I 
honestly thought my sort of run in the game had come to an end, because of resourcing 
issues. (M1) 
Leadership is deemed key to the successful delivery of any project (Atkinson, Crawford & 
Ward 2006; Bubshait & Farooq 1999; Remington 2011, p.2), including conservation programs 
(Black, Groombridge & Jones 2011; Bruyere 2015; Elliot et 2018; Kapos et al. 2010; Knight, 
Cowling & Campbell 2006; Manolis et al. 2009;) and recovery programs (Crees et al. 2016; 
Guerrero et al. 2017; Sutton 2015). Manolis et al. (2009) identify two types of conservation 
science leadership: that shaping conservation science through path-breaking research, and that 
advancing the integration of conservation science into policy, management and society at large. 
The latter kind of leadership, also called transformational leadership (Bruyere 2015), is deemed 
key to closing the knowing-doing gap, through an integrative approach, collaboration and the 
effective implementation of management actions (Black, Groombridge & Jones 2011; Bruyere 
2015; Elliot, Ryan & Wyborn 2018; Knight, Cowling & Campbell 2006; Knight et al. 2008). 
However, choosing the right leadership style and expertise (according to emotional (EQ), 
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managerial (MQ) and intellectual (IQ) leadership dimensions) that suit the project management 
requirements is also key to successful delivery (Barlow et al. 2016; Knight et al. 2008; Müller 
& Turner 2007; Remington 2011). The recovery experts stated that appropriate leadership was 
necessary for effective implementation of recovery programs: 
 A strong chair is a critical success factor for a good recovery team. A strong chair will 
understand that and then realise the skills and values of the different people and how 
they can be organised. (A1) 
I think that sort of people management [leadership] side of things is really critical. 
(M1) 
However, leadership as a critical management principle for decision-making and for project 
management of a program is underutilised in conservation (Bruyere 2015; Elliot, Ryan & 
Wyborn 2018; Manolis et al. 2009; Mitchell et al. 2017;), including Australian recovery 
programs (Guerrero et al. 2017). Both Holmes et al. (2016) and Guerrero et al. (2017) point out 
that leadership and appropriate coordination are necessary for effective implementation of 
recovery program.  
The data derived from this research demonstrated that there are two key elements missing from 
most recovery teams. The first is that currently there is no formal appointment of a leader and 
the second is that there is no opportunity to develop leadership expertise. As some of the experts 
said: 
The absence of leadership and therefore lack of clarity and lack of effectiveness. And I 
do unfortunately feel that the most effective programs come down to the effectiveness of 
the individuals involved and/or the leadership exerted by particular individuals. And I 
feel like that’s great, because threatened species attracts lots of great people, but I feel 
like that’s a weakness. (Ex2) 
The head of the recovery team for the [Species A]22 is also the one in charge of 
[Species B]2, is also the one in charge of [Species C]2. They’re just spread way too 
thinly.  (Ex1) 
                                                 
22 Species are redacted for anonymity    
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But, as I said before, I do more than just chair the recovery team, so, in effect, in the 
[species], particularly because I was the longest-serving member on the recovery team, 
a lot of decision-making came down to me, particularly in things at the bio-strategic 
level. M3 
In the absence of a formal structure and effective leadership, the collaboration of stakeholders in 
the recovery team can be problematic, as outlined by Guerrero et al. (2017) and by the recovery 
experts:  
But I can also think of examples where there is a planned, agreed pathway forward and 
then an individual on the recovery team has decided that he or she wants to do 
something different and lobbies very hard and gets some other action put in place, and 
I think that can be problematic. Do you want examples of any of these? (M4) 
As I said, the motivations of people and organisations are different, and they’re all 
trying to achieve their own aims within a recovery team. (A1) 
In summary, leadership is critical to managing and aligning stakeholders’ needs, and to dealing 
with the lack of trust and alignment of differing individual and institutional agendas that so 
often plague recovery teams (Holmes et al. 2016; Guerrero et al. 2017). The Threatened Species 
Recovery Hub produced the Recovery Team Governance - Best Practice Guidelines, which 
were published on the Australian government website23 in December 2017. The guidelines 
include the registration of national recovery teams, as well as guiding principles for the terms of 
reference, for team governance and for the various roles. However, the best practice guide 
provides no guidance on the formation of the recovery team as part of recovery program 
management, and the required competencies of a recovery chair and the team’s individual 
members. 
 
6.2.5 Concept 5: The technical aspects of recovery and the biology of species subject to 
recovery are complex and relationships/cause-and-effect are not well understood. 
The recovery experts in this research identified a high level of uncertainty associated with the 
technical aspects of recovery of a species. Table 6.4 presents a summary of different knowledge 
gaps in recovery programs in Australia. 
                                                 
23 http://www.environment.gov.au/biodiversity/threatened/publications/recovery-team-best-practice-guidelines 
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Table 6.4: Summary of recovery program knowledge gaps as identified in the data. 
Technical/biological knowledge challenge Referenced by 
Genetic management; genetic fitness of a species increasing 
recovery potential. 
A1, P1 
Sufficient number of specimens available for a population to 
recover. 
P1, Ex2 
Identification of suitable habitat release. A2, PM3 
Improving quality of habitat. P1, PM3 
Diagnosis of the decline; understanding threatening processes.  M2, A2, P1, M4 
Mitigating or eliminating processes and threats and 
threatening processes. 
A2, P1, M4, M-4r 
Determining current threat status of a species (baseline data); 
monitoring the effect of recovery efforts. 
M5, Ex4, Ex1, PM1, 
PM4, P3,  
Senate Inquiry ACT 
Evaluation of disease; disease transmission risk. P3 
Understanding what efforts/actions (i.e. reproduction, 
improving habitat etc.) will be key in recovery and how to 
prioritise these. 
P3 
Understanding of the level of risk/uncertainty associated with 
the assumptions made about the impact of recovery actions. 
M4 
 
For the conservation paradigm, precision is considered not just a virtue but a necessity, even 
though not everything can be tested (Hiers et al. 2016). Conservationists argue that it is 
necessary to know the primary threat to a species in order to develop ameliorating interventions 
(Troyer & Gerber 2015). However, it is not always possible to identify or address that primary 
threat. Without the scientific understanding or a clear approach to address the threat, decision-
making and implementation of management actions can be delayed or stall altogether, precisely 
because of the high levels of uncertainty (Meek et al. 2015; Tulloch et al. 2015). This was also 
identified as a challenge by the recovery experts:  
But because you are identifying questions and answering questions, you can only do 
that with a scientific approach, so you have to have a properly designed program of 
hypothesis testing. (M3) 
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A lot of it just comes down to numbers. You just don’t have enough animals to play with 
to get sufficient replication to turn it into an experiment that anyone will believe. So, 
the numbers aren’t large, but they’ll definitely show us something. So, I think it’s more 
a matter of just getting people to get their heads around the idea, to say we can learn 
things from those releases. (A3) 
Whilst I think the research is really important because that’s how we get our ideas 
about how the system works, some of this research causes massive delays and the 
outcome of it is almost always and inevitably that more research is required. (P1) 
While the technical and scientific evidence is important, the high level of uncertainty should not 
impact on the implementation of recovery programs. A different style of management, more 
appropriate to managing recovery programs, such as adaptive management and the learning, 
termed the Selectionism type of project management (Chapter 3, Section 3.3.2), can help 
effective implementation in a state of uncertainty. 
 
6.2.6 Concept 6: There is a knowing-doing gap, a divide between the management and 
science of threatened species recovery management. 
The knowing-doing gap is a well-known challenge in conservation and recovery programs (see 
Chapter 2) and, as identified in the literature review, there are two facets to the knowing-doing 
gap (referred to as the research-practice gap in this research). The first facet is the connection of 
research outcomes to practice; the second refers to effective implementation to achieve 
conservation outcomes. 
 
The recovery experts recognised these two facets of recovery programs in Australia. In relation 
to the first facet, the recovery experts’ experiences demonstrated the conflicting views on their 
roles in the recovery programs and the knowledge requirements for recovery programs: 
I think particularly conservation researchers obviously have a very narrow sense/view 
[i.e. focused on one species] (PM4) 
And often it seems like the researchers are actually not part of the team. They’re 
contracted in. They do their little piece of work, hand down their results from on high 
and then disappear. So, I imagine that actually getting some of the questions they need 
answered through research is probably a problem as well. (A2) 
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They [academics/scientists] often are not very good at differentiating research that may 
be of interest to them or of interest to their stakeholders that may not be relevant or 
necessarily pertinent to informing on the recovery of the species (M4) 
Recovery plans need to be written by people who have some sort of fundamental 
investment or motivation in the outcome being a tangible outcome for the species. So, 
the outcome is not just a scientific publication or whatever else. (M1) 
Really, because typically there will be too few people or too narrow a range of 
expertise in a planning team, so they don’t take account of the variety of belief systems 
and objectives and needs of other stakeholders. It’s only the biological issue or 
whatever, right? (P3) 
Think it really would benefit from being a bit of a team effort, because I think scientific 
input into a recovery plan is really important, but scientists don’t necessarily have a 
good handle on the actual realistic constraints of a recovery program. So, I think you 
need both those perspectives, because it’s the people who actually have to run the 
recovery program who have a sense of whether it’s completely unfeasible to achieve 
what’s being proposed, or strike some balance between what is ideal and what’s 
achievable. (A2) 
The second facet of effective implementation was also identified by a number of recovery 
experts. In addition to science, experience and soft aspects are necessary for effective planning 
and delivery of recovery programs. As the experts said:  
The problems that you have can be people. It can be nothing to do with the animal 
unfortunately. It can be people-related, and the relationships that people have within 
the recovery teams and outside the recovery teams. It can be organisation motivated. 
(A1) 
It [recovery planning] is geared specifically towards what is the key threat, and that’s 
kind of important, because a lot of people who write recovery plans have a more 
scientific background, and yet more often than not the most fundamentally important 
way forward is more to do with social aspects of land management or whatever the key 
threatening process is with the species. (M1) 
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Obviously, a recovery plan will have components of those three things. It’ll have 
components of science. It’ll have components of community extension and education, 
all those sorts of things. It’ll have a business component. It’ll have a funding structure 
of the recovery team, those sorts of business. (M2) 
So, [the recovery teams] are dominated by biologists and land managers, so they focus 
on biological and land management solutions. And the reality is politics and social 
factors are important drivers of success, and recovery teams haven’t deliberately and 
strategically engaged with that, and I think it’s been a really big shortcoming. (Ex2) 
These comments indicate that a more integrated approach to the generation of knowledge, in 
both facets, is necessary to bridge the research-practice gap. 
 
6.2.7 Concept 7: Government has shifted its responsibility and accountability for recovery 
program management.  
The Australian Government is deemed to have the ultimate responsibility for the recovery of 
threatened species (McCarthy, Thompson & Garnett 2008; Woinarski et al. 2016). In their 
comments relating to the government’s approach to threatened species recovery in Australia, 
the recovery experts identified challenges from the regulatory framework perspective and the 
associated processes for recovery under the EPBC Act. 
There are political hurdles that end up interfering with the recovery process. (A1) 
We don’t have it as a state requirement, so we do it under the EPBC Act, and we do 
have some action plans that we do that are just administrative. (PM4) 
The recovery experts had experienced the lack of transparency and lack of sustained 
commitment from the government to both environmental protection and preventing extinction:  
Because you have probably heard it from others who are giving evidence, across the 
country several of the government agencies involved in looking after threatened species 
have reduced their own investment in science in this area. And I think that is a big risk 
for the future. (Senate Inquiry QLD) 
They’ve [state government] just come in and they’ve changed the rules without 
consulting the NGO membership. It’s total power takeover. They don’t like the national 
team. They don’t want a national coordinator because it undermines them making lots 
of decisions. (PM1) 
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But I think that’s been the federal attitude is, well, we’re ticking the box, we’re putting 
things in motion, and then it’s up to the states to enact that, you know, without any 
opportunity for funding. So, from their point of view they’re doing what they need to do 
without extending the dollars that are needed. (A1) 
The literature too has identified the lack of explicit commitment in national legislation and 
policy to species recovery and the absence of any chain of responsibility or accountability for 
the prevention of avoidable extinction (Woinarski et al. 2016). In response to problems raised at 
the Senate Inquiry which were part of the data source for this research (see Table 5.4 for 
details), a threatened species commissioner was engaged, a threatened species strategy 
developed and the TSRH received AU$30 million for research from the government. However, 
it is still unclear five years later whether the research and efforts by the TSRH are improving the 
effectiveness of recovery program management.   
 
6.2.8 Concept 8: Funding for threatened species recovery in Australia is limited 
The recovery experts all referred to the lack of sufficient and consistent funding for recovery 
programs as one of the key challenges. Table 6.5 provides a compilation of all their comments 
in relation to funding for recovery. 
Table 6.5: Compilation of recovery experts’ comments related to recovery program funding. 
Challenges related to funding: Quoted by: 
No consistency of funding or security funding continues for 
recovery efforts. 
PM3; M4; PM4; Ex2; M1; 
PM4; M3; Ex4 
No flexibility – funds are often available only for specific 
actions such as animal releases or other ‘press-release 
worthy’ actions. 
M3; M4; Ex1 
The project life cycle is not funded in its entirety at the start 
of a program; monitoring and evaluation especially are found 
to be underfunded. 
PM4; Ex4; M3; Ex1; Ex4 
Recovery efforts are highly dependable on non-government 
funding (such as philanthropy or fundraising through 
community groups). 
Ex4; M3; M1 
No accountability in effective funding or spending – from 
both government and spenders’ perspectives. 
A3; PM4; PM1; PM3 
 
The research by Waldron et al. (2013) expresses concerns that Australia underfunds its 
conservation efforts despite having one of the highest number of threatened species compared 
to other countries. Guerrero et al. (2017) also identified under-resourcing, be it for funding of 
actions, staffing and time, as one of the key barriers to effective recovery program management. 
Nor is there a consistent approach to securing funding for recovery efforts by recovery teams or 
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government (Guerrero et al 2017). Recovery programs would benefit from securing other (than 
government) funding (Flannery 2012; Zander et al. 2014; Guerrero et al 2017) and some 
recovery experts identified opportunities to improve the security of funding for recovery 
programs:  
But I think it reflects community indifference in Australia, as does the government’s 
attitude. They don’t see it as a big issue in the community, so they don’t pay it much 
attention. And big business, if they were to put money into something, they have a few 
requirements. One is that they only want to back a winner. They don’t want to be 
funding something that goes extinct. So, if there’s a real threat of extinction, they run in 
the opposite direction. They need that high profile, and they need something that they 
can put their name to. (M3) 
Those that succeed have a clear vision of success—a very clear plan—and, as I 
mentioned before, clear funding. I cannot pinpoint whether it is a national failing or a 
state-based failing or the failing of a certain NGO. (Senate Inquiry VIC) 
We’ve got people now through the various organisations investing in species recovery 
under a recovery plan. (PM2) 
And I think it’s an interesting concept where you say, you know, if we have all the 
stakeholders on board, there will be money found. (PM2) 
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6.3 Summary 
This chapter fills out the eight concepts that emerged as the key problems for effective recovery 
program management in Australia with data from the research interviews and the Senate 
Inquiry.  The concepts and the recovery experts’ quotes were supported by the extant literature 
which provided a level of validation for the contextual issues.  
In summary:  
• The absence of general management principles, such as project management, leadership, 
risk management and stakeholder management hampers effective delivery of recovery 
programs (Section 6.2.1). The lack of project management processes and expertise to 
manage risk and stakeholders and the complexity of recovery programs, provides 
challenges for the effective prioritisation and implementation of recovery programs.  
• The challenges around decision-making, accountability and governance (Section 6.3.2), 
impact on the effective delivery of recovery programs due to the lack of a formal 
governance structure. It is not clear which institution (e.g. governments, institutions, 
recovery teams or individuals) is responsible or what processes are in place to manage 
complexity and share knowledge. In addition, governance structure and levels of 
accountability are unclear.  
• The definition of success for recovery (Section 6.3.3) is currently commonly defined in 
hard-paradigm criteria and biological terms. Despite these being critical for evaluation, 
they are not the only criteria by which success can be measured. The recovery experts 
identified other aspects to define the success of a recovery program, such as effective 
buy-in and commitment of the recovery team.  
• The recovery team (Section 6.2.4) is a critical kind of institution necessary for recovery 
outcomes. However, in Australia, there is no formal or regulated requirement for a 
recovery team. Furthermore, the formation of the team is often based on fortuitous 
opportunities, and its success depends on champions, rather than a structure that 
supports and encourages appropriate leadership for the effective implementation of the 
recovery program.  
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• The focus on the hard-paradigm aspects, the biological aspects of the species, and the 
technical aspects of recovery (Section 6.2.5) has delayed decision-making and the 
implementation of recovery action in the face of uncertainty.  
• The strong focus on the hard-paradigm aspects results in a two-faceted research-practice 
gap (Section 6.2.6) for Australian recovery programs.  Research and practice have 
different knowledge requirements, and realising effective recovery outcomes is 
challenged by a lack of appropriate processes and leadership to produce and integrate 
these knowledge requirements.  
• Government processes and regulations (Section 6.2.7) were identified as a barrier to 
effective and efficient recovery program management in Australia. A lack of 
transparency in decision-making and confusing regulatory processes were highlighted as 
key challenges. Additionally, the recovery experts perceived the government as 
disengaged from its accountability in preventing species extinctions.  
• Inconsistent and insufficient funding for threatened species (Section 6.2.8) was seen as 
one of the main challenges for effective recovery management. 
The purpose of this chapter was to generate insights into the eight substantive categories, i.e. the 
eight problem concepts of recovery program management. This understanding provides the 
foundation for the theoretical model of recovery program management problems described in 
the next chapter.  
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7 The Grounded Theory and the Theoretical Model 
7.1 Introduction 
The previous chapters provided an understanding of the challenges of recovery program 
management in Australia. It did this through the literature review on the topic of recovery 
programs (Chapter 2), project management (Chapter 3), and the TD approach (Chapter 4), and 
the eight concepts that emerged from the GTM (Chapter 5 and Chapter 6). This chapter 
concludes the empirical inductive investigation and presents the theoretical model of the 
challenges inherent in recovery program management that emerged from the application of the 
Glaserian Grounded Theory Methodology (GTM).  
 
As discussed in Chapters 2, 3 and 4, many reasons have been identified as to why recovery 
program management is ineffective. In particular, the hard-research perspective and the Mode 1 
research approach embedded in the conservation paradigm were identified as problems because 
they emphasise a reductionist approach, restricting the research to one aspect of recovery 
program management at a time. From the literature review it can be concluded that recovery 
program management could benefit from a TD approach in which three types of knowledge are 
valued equally. In addition to the conventional KOT produced by the conservation paradigm, 
KOE and KOTr should also receive active consideration to improve the effectiveness of 
recovery programs.  
 
The inductive approach of this research connects and interrelates the challenges identified by 
the recovery experts involved in recovery programs in Australia. Based on this research, a 
substantive theory as to the challenges of recovery program management is now presented and 
explained. The theoretical model describes the current state and articulates the challenges 
conservationists experience when involved in recovery programs in Australia. The theory and 
theoretical model are grounded in the data and relate to the core category and its three key 
categories described in Chapter 5 and are further explained by the concepts described in 
Chapter 6. This is further enriched by relevant extant literature.  
  
This introduction is followed by the theoretical model in Section 7.2 and then in Section 7.3 by 
a summary of the concepts listed in Chapter 6 and their interrelated problems, supported by the 
project dimension framework of Hanisch and Wald (2011) (see Section 5.9.3). Section 7.4 
provides an in-depth discussion of the problems as found by this research related to the problem 
dimensions and to the extant literature. Section 7.5 presents four theoretical propositions that 
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address the problem dimensions as part of recovery program organisation. These propositions 
emerged from the theoretical model and the discussion of the problem dimensions; in Chapter 8 
they are developed into a testable hypothesis for further research. Section 7.6 comments on the 
presented theory and theoretical model, based on Fernandez’ five categories of a ‘good’ theory 
(Fernandez 2003). A summary, Section 7.7, concludes the chapter.  
 
7.2 Introducing the Theoretical Model 
In a grounded theory study, a theoretical model is developed through a systematic analysis of 
lived experiences, with three questions at the core of the methodology (Glaser 1978, p.57):  
• ‘What is this data a study of?’  
• ‘What category does this incident indicate?’ 
• ‘What is actually happening in the data?’  
 
Through questioning and constant comparisons of the data, codes, categories and memos in this 
research, a pattern was discovered in which the Mode 1 and hard-conservation paradigm were 
embedded and reinforced in the institution of recovery programs, limiting their effective and 
efficient management. While conservationists working on recovery programs are passionate and 
committed to the recovery of threatened species, the existing institutional framework of 
recovery program management does not provide the support, capacity or structure to effectively 
manage the complexity associated with recovery programs.  
 
The theory and core pattern emerging from this study is that ‘the current “organisation” of 
recovery programs does not include the appropriate dimensions to manage recovery programs 
effectively.’  
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The interrelated aspects of the current organisation of recovery programs constitute a common 
thread in this dissertation: 
a) The recognition that recovery program management commonly takes place from a 
conservation paradigm and Mode 1 research perspective, an approach that results in 
three separate problems:  
a. The KOT production (i.e. scientific research) is prioritised and emphasised for 
recovery program management 
b. The complexity (uncertainty, ambiguity and dynamics) of recovery programs is 
not managed adequately 
c. The soft aspects of recovery programs management, such as leadership and 
decision-making, are not recognised and addressed as necessities for the 
effective and efficient delivery of recovery programs. 
 
b) The identification of the two-faceted research-practice gap. The first facet is the gap 
between knowledge production and the development of practical and realistic solutions; 
the second facet is the actuality of bringing these solutions to fruition in the real world 
through effective management. 
c) The designation of recovery programs as projects, and thus the need for them to be 
‘project-managed’.  
 
The uncovering of these three facets allowed for a wide-ranging exploration of the extant 
literature and links to the emerging core patterns. As Urquhart identified (Urquhart 2013, pp. 
143-145, 171-173), the integration of the GTM findings with the literature, specifically the 
project dimensions framework by Hanisch and Wald (2011), assisted in presenting the emergent 
theory, and the scaling up of the theory by identifying where the theory might have extended, 
contradicted or confirmed the current knowledge. This is discussed in Chapter 8. The 
integration of other extant literature increased the scope and generalisability of the theory, 
providing opportunities to extend the theory outside the context under study (Urquhart 2013, 
pp. 143-4). In this research, the review of the extant literature supported the development of the 
substantive theory, which is represented by a theoretical model. This theoretical model also 
provides the framework from which the propositions and a practical model which was testable 
and expandable could be developed. 
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The theoretical model is useful in explaining the problems of recovery program management in 
Australia. The first iterations of the theoretical model were complex and generated detailed 
diagrams (see Chapter 5, Figures 5.3 and 5.4), which needed scaling up to a level of theoretical 
abstraction, as recommended by Fernandez (2003) and Urquhart (2013). The three project 
dimensions of context, goal and design encompassed the theoretical codes found in this study 
(see Chapter 5, Figure 5.5). These three dimensions, as proposed by Hanisch & Wald (2011), 
were used as the problem descriptors of the challenges of the recovery program organisations 
extended to the theoretical model.  
 
This theoretical model presents a high-level abstraction of interrelated factors that describe the 
substantive theory of recovery program management challenges. The design problem dimension 
addresses the structure and processes relevant to the organisation and the management of 
activities and tasks within an organisation. The goal problem dimension addresses the matter of 
effectively achieving objectives and ensuring that efforts create value and provide lessons 
learned so that the management of recovery programs can be adapted. However, without the 
consideration of and appropriate response to project factors such as complexity and 
consequential ambiguity and uncertainty, which are part of the context problem dimension, 
projects may not be successful. Figure 7.1 shows the theoretical model and describes the 
existing state. The context dimension is connected and interacts which the three other 
components of the model; it is depicted with dotted lines to indicate that this dimension does 
not appear to receive the attention it requires in Australian recovery program management.  
 
Figure 7.1: Theoretical model of the problem dimensions for recovery program organisation 
in Australia. First presented in this thesis as Figure 5.9. 
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It was found in this research that recovery program organisation lacks the capacity to respond to 
the problem dimensions of design, context and goals. The importance of some manner of 
organisation for the management of conservation programs, such as recovery programs, has 
been widely recognised. For example, as early as 1994, it was suggested that resolving 
professional and organisational issues provided an opportunity to increase success in recovery 
(Reading & Miller 1994). Clark (1997 p.11) stated that ‘any of the barriers to achieving …our 
[recovery] goals are a direct consequence of how we understand the task and how we organise 
ourselves for action – that is how organisations are structured and how people work within and 
through organisations’. In Australia recovery program management is organised through 
institutions (Chapter 2, Section 2.5) (Holmes, 2014; Guerrero et al. 2017), a common manner of 
organising conservation efforts (Bernauer 1995; Campbell et al. 2015; Decker et al. 2016).  
 
The explanation of the theoretical model of the problems of recovery program organisation is 
supported by Hanisch and Wald’s (2011) project management research framework and other 
extant literature. The following section summarises the problems of recovery program 
management as they emerged from the GTM.  
 
7.3 Summary of the Problems 
The theoretical model (Figure 7.1) puts the three problem dimensions and their interactions as 
part of the recovery program organisation into context. This research identified most of the 
barriers as did Holmes and Guerrero; however, their research was unable to identify the root 
causes of the problems in recovery program management due to the restrictions of the 
conservation paradigm. This research was able to deliver the new understanding by 
transcending the conservation paradigm perspectives through a transdisciplinary framework, in 
which an inductive methodology facilitated a holistic investigation of all the dimensions and 
knowledge aspects of the problems of recovery program management. 
 
Table 7.1 reiterates the problems of recovery programs (as identified by the recovery experts 
and discussed in detail in Chapter 6) in relation to theoretical model, i.e. the organisation and 
the three dimensions. In this table, the emergent theoretical key categories (i.e. structure, 
processes, knowledge, uncertainty and effectiveness) are related to the dimensions. In the 
following sections, the aspects related to the problem dimensions as presented by Hanisch and 
Wald (2011, see Figure 5.7) are discussed in more detail.  
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Table 7.1: summary of the problem dimension of the core category, and the interrelated 
concepts – identifying the problems of the recovery program organisation. 
 
 
Concepts 
Recovery Program Organisation 
Design Dimension Goal Dimension Context Dimension 
Structure  Processes  Effectiveness Knowledge  Uncertainty 
1 Management 
principles 
(Section 6.2.1) 
Absence of 
leadership, clear 
governance and 
decision-making. 
Not consistent: 
Project 
management; 
Risk management; 
Stakeholder 
management. 
Project life cycle 
not connected and 
monitoring and 
evaluation often 
lacking. Inability 
to evaluate 
effectiveness of 
project/program 
and the 
management of 
the program. 
Opaque and vague 
criteria for decision-
making, especially 
for prioritisation of 
programs and 
action. 
Opaque regulatory 
framework failing to 
provide 
direction/guidance for 
prioritisation/action. 
Lack of funding for 
training recovery 
experts in 
management.  
2 Decision-
making 
(Section 6.2.2) 
No formal 
structures of 
authority to assign 
governance. 
Inability to assign 
accountability.  
No transparent 
decision-making 
process.  
Lack of 
responsibility to 
implement actions.  
Unclear who has 
authority or is 
accountable. 
Decisions are not 
made effectively 
and sometimes not 
made at all to 
avoid making the 
wrong decision. 
No effective 
decision-making 
processes. 
Lack of available 
monitoring data.  
Lack of sharing of 
failure and success. 
Unclear which 
department/institution
/organisation is 
responsible or 
accountable for 
decision-making. 
Risk averse due to 
lack of knowledge. 
3 Definition of 
success  
(Section 6.2.3) 
Lack of success 
criteria for 
organisational 
evaluation. 
Lack of success 
criteria to evaluate 
effective and 
efficient 
implementation of 
recovery program. 
Failure to include 
other success 
dimensions that 
determine the 
effectiveness of 
the recovery 
program delivery. 
Success criteria 
mostly based on 
biological aspects.  
Success criteria not 
communicated/align
ed between 
recovery programs. 
Unclear what success 
means for the 
different stakeholders 
involved. 
Success defined 
according to 
conservation program 
perspectives without 
including other 
stakeholders’ 
values/requirements. 
4 Recovery teams 
(Section 6.2.4) 
No active 
formal/standardised 
structure of the 
recovery team. 
Effectiveness often 
depends on one 
person. 
No formal 
formation 
processes. 
Formation of 
recovery team is 
‘fortuitous’ and at 
times ad hoc. 
National best 
practice guidelines 
are drafted but 
there is no 
legislative 
requirement for a 
recovery team. 
Recovery team 
often reliant on 
‘volunteers’ and 
no management 
structures in place 
for effective 
management of 
team and actions. 
Lack of opportunity 
to share or 
communicate 
information or 
research between 
teams or programs. 
Unclear who has 
decision-making 
power. Not all 
organisations have the 
same agendas, and 
they are not 
necessarily aligned 
with the goal of the 
recovery program. 
5 Technical 
aspects 
(Section 6.2.5) 
Recovery efforts are 
commonly lead by 
conservation/ 
species experts. 
Decision-making 
and development of 
interventions can be 
delayed in face of 
Policy decisions 
are focused only 
on scientific 
evidence. 
Prioritisation 
Hard-paradigm 
research is 
prioritised, but 
management is 
experience-based. 
Not knowing the 
technical aspects of 
recovery of a species 
can stall recovery 
actions. More 
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uncertainty and 
ambiguity. 
schemes do not 
receive uptake by 
government. 
Absence of 
monitoring results 
in failure to report 
on progress under 
EPBC Act. 
Research published 
in peer-reviewed 
journals not shared 
openly and widely 
with practitioners.  
research required 
before decisions can 
be made or activities 
implemented. 
Risk aversion, i.e. in 
the face of unknowns, 
no progress is made. 
6 Research-
Practice gap 
(Section 6.2.6) 
Different agendas 
for recovery experts 
involved in 
recovery programs. 
Science and 
practice are not well 
integrated in the 
management of 
recovery programs. 
Processes of 
information 
management 
between programs 
or within programs 
not well established 
or standardised. 
Government takes 
a Mode 1 
approach and 
prioritises sciences 
to inform practice; 
practice and 
science are not 
aligned. 
Lack of transfer or 
sharing of all 
relevant knowledge 
(knowing and 
know-how). 
Knowledge produced 
not always aligned 
with practice needs 
for actions to recover 
species. 
Unclear how practice 
can influence research 
and how research can 
inform practice. 
7 Government has 
shifted its 
responsibility 
and 
accountability 
(Section 6.2.7) 
 
Draft of best 
practice guidelines 
but no requirement 
for processes and 
structure of 
recovery team.  
Lack of 
governance. No 
clarity regarding 
national 
prioritisation. 
Regulations/EPBC 
Act do not support 
conservation 
actions.  
Government is not 
taking 
responsibility for 
recovery actions, 
but funds research 
efforts. There is a 
National 
Threatened 
Species Recovery 
Action Plan 
informed by 
science.  
Government 
prioritises 
knowledge (of 
theory) created by 
hard-paradigm 
research to inform 
action through 
research hubs. 
Opaque lines of up-
listing of species 
under the EPBC Act 
and unclear how 
species are prioritised 
under the Threatened 
Species Strategy. 
8 Funding is 
limited 
(Section 6.2.8) 
No standardised 
structure, 
information sharing 
or processes to 
monitor and 
evaluate success 
and report as the 
means to secure 
consistent public or 
private funding. 
No direct funding 
for recovery 
actions. 
Funding is 
provided for 
recovery research 
in research hubs. 
Private funding 
almost non-
existent for 
recovery programs 
and/or impossible 
to determine input 
of private funding. 
Government funds 
scientific research 
through TSRH.   
Funding provided 
by government is 
used to generate 
knowledge of 
theory (hard-
paradigm 
research) but not 
the other two 
types of 
knowledge 
required to 
implement 
programs. 
Public funding 
insufficient for parts 
of the project life 
cycle. 
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7.4 The Theoretical Model in Detail 
The following sections explain the theoretical model and its three problem dimensions, 
supported by the discussion of the concepts listed in Chapter 6, the project dimension research 
framework (Hanisch & Wald 2011) and other relevant extant literature. As the three problem 
dimensions within the theoretical model are interrelated, the explanation can appear repetitive 
(see Figure 7.1 and Table 7.1). However, repetitiveness demonstrates the interrelatedness of the 
problem dimensions and their exposition validates the robustness of the emergent theoretical 
model of the problem under investigation as a logical, fitting and substantive theory. Efforts 
were made to avoid excessive repetition in the explanation of the theoretical model. In the 
following explanation, two distinct terms are used to separate the general conservation literature 
(which also refers to the problems of Australian recovery program management) from the 
specific findings of this research. The term conservationist is used to refer to the institution 
implementing conservation programs, but does not exclude recovery program management in 
Australia. The other term used is recovery experts, which specifically identifies the interview 
participants who provided the data for this research, i.e. the lived experiences of the 
participants, grounding the emergent theoretical model. 
7.4.1 The goal problem dimension  
Projects are implemented to achieve a certain goal, objective or outcome. The project 
management discipline refers to this aspect as creating or generating value (Hanisch & Wald 
2011; Thiry 2001; Thiry 2002; Thomas & Mullaly 2007). The effective implementation of 
projects and achieving value, i.e. project management success and project success (Baccarini 
1999; Thiry 2002), has been a long-term subject of research and is strongly embedded in project 
management. In the case of recovery programs, value is generated when a species recovers 
through the successful delivery of a recovery program. 
 
The findings of this research determine that the goal problem dimension is caused by the 
absence or lack of factors necessary to generate value effectively and sustainably. Hanisch and 
Wald (2011) include two underlying aspects in the goal dimension, namely added-value and 
adaptability. Added-value refers to value generated by the effective interactions of project 
management principles and processes, such as conflict resolution, stakeholder management or 
product innovation, for the successful management of complex and innovate projects (Hanisch 
& Wald 2011).  Adaptability is the ability of an organisation to transform itself through the 
value generated by projects, i.e. the internal aspects whereby an organisation and individuals 
can be transformed through the lessons learned from project management and project outcomes 
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to improve effectiveness, both during the project and in future projects (Hanisch & Wald 2011). 
Together these aspects are necessary to achieve project goals. For this research, it was necessary 
to extend Hanisch and Wald’s (2011) goal dimension and include the discussion of the 
‘effectiveness’ of recovery program management in reference to its management and project 
execution.  
 
Despite the research findings and the literature referring to the importance of measurable 
components and criteria for recovery programs to evaluate their effectiveness, the actual 
monitoring and evaluation of these measures does not often take place (Ortega-Argueta, Baxter 
& Hockings 2012; Watson et al. 2011; Woinarski et al. 2016). There is even less information 
available on the value-added aspect and adaptability, for example, return on investment, 
organisational competencies, or any other aspects to determine and demonstrate the 
effectiveness of recovery program management in Australia. Recovery programs and their 
project management are challenged by an unclear definition of what ‘value’ means, both from 
the different perspectives of the actors and in general. The absence of a clear definition of 
recovery, as discussed in Section 2.4.2, illustrates this lack. Without an understanding of what 
value means, project success is difficult to determine. In general, the goal of a recovery program 
is determined by conservationists, who tend to measure success by some metric of a species. In 
Australia, threatened species recovery goals are often determined during the development of the 
recovery plan by a group of conservation experts interested in the species. The success 
definitions are framed within their expertise and interest, resulting in a list of biological success 
criteria and measuring actions implemented; in other words, they measure the means to achieve 
an end result, not the actual outcomes (Guerrero et al. 2017). However, it has been argued that 
these measurable criteria generated from the conservation paradigm perspective are not the key 
to the successful implementation or generation of positive conservation outcomes (see Sections 
2.3.1, 3.4, 6.2.3 and 6.2.5). It is not only the measurable criteria that determine the success of a 
project, but also the management of the social aspects and the ability to respond to project 
complexity. Therefore, it is important to include learning and transformation of the 
organisation, team and processes (Hanisch & Wald 2011; Thiry 2002), in the definition of 
program success as this, together with the measurable criteria, will generate the value of 
recovery programs.  
 
Another problem is the lack of monitoring and evaluation of effective efforts; yet another is 
evaluating the effective use of project funding. Australian recovery program objectives, even if 
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they consist only of biological criteria, are rarely monitored or evaluated as part of the recovery 
program. Without an understanding of ‘what works’ or ‘what does not work’, from both a 
recovery and a management perspective, there are limited opportunities for adaptive 
management to achieve value and to learn and improve the management of recovery programs 
(see Section 3.4.1). Furthermore, the lack of monitoring and knowledge has been known to 
result in a lack of decision-making and the stalling of a recovery program implementation 
(Meek et al. 2015; Tulloch et al. 2015).  
 
Another problem is that value is perceived differently by different stakeholders (Atkinson 1999; 
Davis 2014; Guerrero et al 2017). The importance of stakeholder involvement for the successful 
implementation of recovery programs was acknowledged in this research by the recovery 
experts and in the conservation literature (Section 6.2.1.3; Chapman et al. 2017; Holmes et al. 
2016; Meek et al. 2015). Managing stakeholders’ value perspectives is especially challenging in 
conservation where there is no universal agreement on the value of the species (Holmes, 
Sandbrook & Fisher 2016; Vucetich, Nelson & Bruskotter 2017). During the development of a 
recovery plan, it is the recovery experts who determine the objectives, and stakeholders are not 
engaged until the implementation phase of the project (Chapman et al. 2017). Yet it is at the 
planning phase when the goals i.e. the value propositions in the form of species recovery 
objectives, are determined (Dietz, Brown & Swaminathan 2010). Ensuring that stakeholders 
can provide input to these program goals is key for effective implementation (Barmuta, Linke & 
Turak 2011; Chapman et al. 2017; Holmes et al. 2016). The stakeholders’ perspectives on the 
value of species recovery of species are unlikely to be the same biological values that the 
recovery experts determined. Understanding these different perspectives and including broader 
stakeholder input into the planning of recovery programs can enhance a project’s effective 
implementation (Barmuta, Linke & Turak 2011). Inclusion of these stakeholder perspectives 
also provides opportunities for the recovery team to learn (Chapman et al 2017) which can help 
transform the recovery team and the way it manages the recovery program. 
 
The available literature on the effectiveness of conservation and recovery program management 
concentrates on tools for prioritisation and planning recovery programs. It also provides 
frameworks to evaluate program success through measurable criteria and a conservation 
paradigm perspective (see Sections 2.4, 3.4 and 6.2.1). The specific conservation planning and 
project management tools (e.g. the Open Standards (CMP 2013) and the Project Management 
for Wildlife Conservation Manual by WildTeam (2016), see Section 3.4) were developed to 
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provide a structured and systematic project management approach to manage conservation and 
recovery programs more effectively. The tools are based around systems thinking, a ‘plan-then-
execute’ approach and have a strong emphasis on planning and the evaluation of quantifiable 
criteria, also referred to by Pich, Loch & De Meyer (2002) as the Instructionist project 
management approach. The tools, however, do not give much consideration to project 
management approach and style (including leadership capacity and the ability to integrate 
different types of knowledge) (see Section 3.3.2), to manage the complexity of recovery 
programs (Collyer & Warren 2009; Ingason & Jónasson 2009) and achieve conservation 
objectives (see Section 3.4). The challenge of applying the appropriate style and effective 
project management to conservation, and to Australian recovery programs, is further 
exacerbated by a lack of capacity and training in project management for conservationists 
(Barlow et al. 2016).   
 
When recovery programs create value, i.e. when they achieve project objectives through 
adaptive management and ensure the sustained existence of a species (or whatever the recovery 
definition is identified as – see above and Section 2.4.2), it becomes possible and easier to 
secure government funding, and obtain external funding from, for example, the private sector. 
Currently, conservation program value in financial terms can only be estimated, as there is no 
framework for effective evaluation of budgets and use of funding for conservation programs 
(e.g. McCarthy et al. 2012; Wilcove & Chen 2008) and recovery programs in Australia (Garnett 
et al. 2018b, p.320). Once recovery teams can demonstrate the success of a recovery program 
and the lessons learned, they can report on the effective and efficient use of funding. This kind 
of accountability, reflecting actual outcomes and expenditure will provide valuable input to the 
prioritisation models claimed to be necessary to attract the limited resources for recovery 
programs (Carwardine et al. 2012; Game, Kareiva & Possingham 2013; Joseph, Maloney & 
Possingham 2009; Vucetich, Nelson & Bruskotter 2017).  
 
7.4.2 The design problem dimension 
The design problem dimension identifies the problems generated by the absence of internal 
structures and processes necessary to manage a project or organisation. Hanisch and Wald 
(2011) divided the design dimension into three, (1) project management and project 
organisation, (2) strategy and structure and (3) culture and social processes (see Figure 5.5). 
These three aspects help to organise and coordinate the functions and actions for the successful 
delivery of short- and long-term projects (Bredin 2008; Hanisch & Wald 2011; Thiry 2013). 
Challenges similar to these three aspects were uncovered in the data that emanated from this 
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research. It is to be noted that the culture and social processes aspect could be found integrated 
into both the strategy and structure (7.4.1.1), and project management and project organisation 
(7.4.1.2) aspects, because of its extensive links. 
 
7.4.2.1 Strategy, structure and culture  
Holmes (2013) and Guerrero et al. (2017) state that Australian bird recovery program 
management happens through an institutional framework (see Section 2.5). The Threatened 
Species Recovery Hub (TSRH) under the NESP is an example of a recovery program 
management institution. The TSRH is structured to bring together Australia’s leading 
conservation scientists and universities to undertake on-the-ground research and implement 
science-based actions. The TSRH is responsible for generating the knowledge of theory (KOT) 
through scientific research that informs, directs and evaluates the actions to be implemented, 
through partnerships, for the recovery of the 40 prioritised threatened bird and mammal species. 
This manner of knowledge production, i.e. it is initiated from the conservation paradigm 
perspective, and delivered by researchers, is characterised as Mode 1 knowledge production 
(see Section 4.4). The Mode 1 approach to the TSRH, as shown in Figure 4.7, is reiterated in 
Figure 7.2. 
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Figure 7.2: Representation of an Australian recovery program’s Distributive style of TD and Mode 1 approach to recovery program management, 
using the TSRH as an example. (Compiled from text of Commonwealth of Australia 2015; Garnett et al. 2018; Guerrero et al. 2017; Holmes 2014; 
NESP 2016). First presented in this thesis as Figure 4.7.  
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The institutional approach of recovery program management has been reviewed by Holmes 
(2014) and Guerrero et al. (2017) (see Section 2.5). Many of the challenges have been attributed 
directly to the functionality of an institution. For example, governance within an institution can 
become unclear when representatives of many formal organisations are involved (Decker et al. 
2016). Unless culture and social processes, and strategy and structure (the aspects under the 
design problem dimension in the theoretical model) are considered, it will be challenging to 
determine who is in charge and has the authority to make decisions. A review by Campbell et 
al. (2015) into the effectiveness of Australian environmental research hubs highlighted 
accountabilities in the institutional structure as one of the key challenges for conservation 
program management. 
 
Evaluating the effectiveness and efficiency of management actions and project outcomes 
becomes challenging when staff from different organisations are participating (Bernauer 1995), 
as the institution has no appropriate internal framework across all the organisations. 
Additionally, the involvement of many different institutions makes calculating the actual cost of 
a conservation program throughout the project life cycle almost impossible (Bisack & 
Magnusson 2016; Canessa et al. 2014; Cook et al. 2017; Halpern et al. 2006). Organisations 
with a role in the institution do not usually report the cost of their staff involved in recovery 
programs and are inclined to absorb other expenses related to the recovery program (Bisack & 
Magnusson 201624). The inability to establish funding invested or required for conservation has 
been identified as one of the key barriers to achieving conservation outcomes as per the 
internationally agreed Conservation Biodiversity Targets (Waldron et al. 2017). In 2003, 
Garnett, Crowley & Balmford (2003) tried to calculate the cost of Australian recovery programs 
but could only estimate the amount, and then only by using the public funding declared in 
government reports as the single source available to them. In 2018, Garnett et al. (2018b) were 
able to gain more insights into the sources and amounts of funding (see Appendix VI). Their 
high-level overview outlines the broad amount of funding25 provided for an unspecified 
number26 of species recovery programs, and how much more is needed for the five years, from 
                                                 
24 As also experienced by the researcher whilst working on the Eastern Barred Bandicoot recovery program. 
25 Including a costed rate of AU$25 per hour for staff/volunteer time provided through large non-government organisations and 
community groups, but Garnett et al. (2018b, p.320) note that this is an underestimation as it does not include other costs 
borne. 
26 Garnett et al. (2018b) do not provide exact numbers but refer that this funding was provided the species recovery programs 
discussed in the chapters 2-28 of the book by Garnett et al. (2018)  
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2016.  There is no indication whether the funding has been efficiently used and has effectively 
achieved outcomes for the individual recovery programs. 
 
The calls for stronger links between research, practice and policy to deliver solutions for 
environmental problems are commonplace (Chapman et al. 2017). However, the 
recommendations to achieve this (e.g. Guerrero et al. 2017; Woinarski et al. 2016) seem not to 
be integrated into day-to-day practice. This could be a result of the institutional framework that 
emphasises Mode 1 and a conservation paradigm approach, driven by academics instead of by 
the problem as it originates in society. The existing two-faceted research-practice gap (see 
Section 2.4.4) is not effectively bridged by the additional knowledge brokering and connecting 
knowledge efforts (Chapman et al. 2017; Wyborn 2015) within the institution or by separate 
structures, such as boundary organisations, which aim to connect research and practice through 
interdisciplinary collaboration and facilitated participation (Cook et al. 2013; Padmanabhan 
2018a, p.18).  
 
As discussed in Section 2.5, a feature of institutions is that they are held together by a social 
dimension of like-minded people with similar values and rules. The aggregation of these similar 
values and rules can result in a discipline-bound approach, continually reaffirmed by the 
institution of like-minded experts and managers and their interactions. This can result in the 
narrow focus of the Mode 1 and conservation paradigm for governance and decision-making, 
identified as common in conservation (Clark & Westrum 1989; Decker et al. 2016; Wallace & 
Clark 2002) and recovery program management, which is continually reinforced by this 
institutional framework. The efforts are derived from the institutionalised values and rules of 
the recovery experts managing the recovery programs. They are not articulated clearly in a 
recovery program mission or vision that is accessible for others outside this institution. This can 
negatively impact on the ability to integrate, actively manage and influence other people’s 
values, interpersonal factors and stakeholders’ needs and requirements to manage a recovery 
program effectively.  
 
The recovery team is a traditional structure in the institutional framework to implement 
recovery program actions (Holmes et al 2016). Recovery teams are composed of staff from 
participating organisations (see Section 2.1) and can also include volunteers. From this research, 
it is clear it is challenging to create an effective recovery team in the institutional framework 
(see Section 6.2.4). This is because, the formation of a recovery team is often informal, and 
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sometimes depends on opportunistic circumstances, such as the ‘right’ committed and 
passionate people coming together, or on one champion. Expertise (as part of the design 
problem dimension’s aspects of culture and social processes), such as appropriate leadership 
(Black & Groombridge 2010; Black, Groombridge & Jones 2011; Holmes 2014), the ability to 
manage stakeholders (Crees et al. 2016; Holmes et al. 2016; Young et al. 2013;) and the level of 
risk tolerance (Tulloch et al. 2015) have been identified as key components for the success of a 
recovery team, and hence recovery program management.  
 
As discussed in Section 2.5, Holmes (2014) and Guerrero et al (2017) found that the recovery 
program institution requires improvements if recovery program management is to be effective. 
(Holmes 2014) proposed changes to the institutional structure (see Figure 2.4), such as making 
the project team part of the project plan development and improving information management 
system feedback loops for better evidence-based learning. The eight recommendations by 
Guerrero et al. (2017) to improve the effectiveness of recovery programs (see Table 2.7) bring 
together lessons learned and reiterate earlier research findings by others (including Holmes 
2014). While these outputs by Holmes (2014) and Guerrero et al. (2017) analyse the problems, 
they cannot address the challenges outlined in the design problem dimension, in particular the 
structure and culture for governance and integration of knowledge, or the lack of clear project 
management processes for the strategic management of complex recovery programs. These 
provisions are critical to attain project goals (Hanisch & Wald 2011). The recommendations by 
Holmes and Guerrero et al, for example, identify the need for better communication lines and 
information sharing and for changes in processes in current recovery institutions. This research 
identifies that the root causes of the problems are based in the institutional and Mode 1 
approach to research.    
 
7.4.2.2 Project management & project organisation aspects 
Project management has been identified by conservationists and recovery experts as an 
important tool in the management of conservation programs (Barlow et al. 2016; Margoluis et 
al. 2009; Saterson et al. 2004; Wallace & Clark 2002) (see Section 6.2.1.1). Project 
management processes are important for effective and efficient implementation of projects, and 
such processes can be assets for an organisation (PMI 2013, p.27). Whatever the benefits of 
existing project management approaches specifically designed for conservation and recovery 
programs (as discussed in Section 3.4), this research finds that project management is not well 
integrated in the institution of Australian recovery programs. The available project management 
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tools (as described by Brown et al. 2018 and Schwartz et al. 2018) (i.e. the Instructionist type of 
project management) seem to be most commonly used to support decision-making for planning 
actions, instead of flexible project management approaches to manage the entire project life 
cycle. The theoretical model developed in this research states that the problems are caused by a 
shortage of project management principles, such as the management of a project life cycle, 
consistent risk management, evaluation, monitoring, adaptive management and stakeholder 
management. The lack of project management inhibits the effective coordination of project 
tasks and people within a recovery program institution. The literature also notes that project 
management processes such as recovery team formation and performance evaluation (Hiers et 
al. 2016), stakeholder management (Holmes et al. 2016), financial management (Cook et al. 
2017; McDonald et al. 2016; Woinarski et al. 2016), setting objectives and performance criteria 
and then evaluating them (Bottrill et al. 2011; McDonald et al 2016; Woinarski et al 2016) and, 
appropriate risk management processes (Tulloch et al. 2015), are found to be lacking or 
inconsistently applied in the institutional management of recovery programs.  
Knowledge management has been identified in this research and in the literature (Guerrero et al. 
2017) as another problem. For the effective management of projects, information from within 
the organisation and outside is required (PMI 2013, p.48) and knowledge and information 
management are considered another key organisational and project management process (PMI 
2013, p.28). The associated barriers to effective knowledge management are well represented in 
the research-practice gap (see Section 2.4.4). In summary, knowledge management is about 
more than just doing more research to generate more scientific knowledge (or KOT) (Toomey, 
Knight & Barlow 2017), making scientific knowledge (KOT) relevant for application in 
practice and policy (Cook, Possingham & Fuller 2013; Cook et al. 2017; Di Marco et al. 2017; 
Toomey, Knight & Barlow 2017), and/or finding the means to research the specialist 
knowledge and ‘know-how’ of non-scientists (Cook et al. 2012; Cook, Carter & Hockings 
2014; Guerrero et al. 2017). Knowledge brokers may help make the science accessible and 
include perspectives from other actors involved in the recovery program efforts of the TSRH 
(Campbell et al. 2015; Chapman et al. 2017; Cook et al. 2013). However, conservationists have 
had a long history in Australian recovery without bridging the research-practice gap.  
 
According to the TD paradigm introduced in Chapter 4, for the management of any project to 
be effective and generate outcomes, it is important to develop an integrative approach to all 
types of knowledge and actor perspectives. Project management can be transdisciplinary in 
nature and could close the gap between research and implementation (Hanisch & Wald 2011; 
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Hoffmann-Riem et al. 2008; Piko & Kopp 2008), although it has been noted that 
transdisciplinarity is not as well integrated in the project management discipline as one might 
expect (Hanisch & Wald 2011). 
 
As detailed in Chapter 4, in a transdisciplinary approach the various stakeholders and 
researchers work together to produce three different types of knowledge, i.e. KOT, KOE, 
KOTr. Each requires different types of research and different knowledge management 
considerations for the implementation of a solution. The lack of effective management in 
producing this knowledge and the lack of subsequent knowledge management recovery 
program institutions is identified in this research and reported in the extant literature: 
 
- Knowledge production in conservation and Australian recovery programs prioritises and 
emphasises the Mode 1 research, production of KOT, a known common approach to 
government funded programs (Carroll et al. 2017; Toomey, Knight & Barlow 2017). It 
is stimulated and produced by academia and research institutions, and may not always 
be directly applicable or relevant to conservation practice.  
- Mode 1 research leads governments to take a narrow evidence-based policy approach 
based on the precautionary principle to avoid negative impact on humans and the 
environment, which is ineffective in the resolution of wicked problems (Adler et al. 
2018; Padmanabhan 2018a, p.19). 
- The knowledge generated by scientific research and communicated in peer-reviewed 
journals does not always align with what is needed to make decisions and implement a 
conservation project (Colyvan 2016; Cook, Possingham & Fuller 2013; Griffiths & Dos 
Santos 2012; Hiers et al. 2016). This was also found in this investigation.  
- Researchers challenge management decisions based on experience and non-scientific 
knowledge (Cook et al. 2012; Knight et al. 2008; Mendelsohn & Milner-Gulland 2014; 
Torkar & McGregor 2012; Pooley, Weber et al. 2014, p.1075), a problem identified by 
the recovery experts interviewed. 
- The successes and failures of recovery activities and programs are not consistently 
communicated in a timely manner, neither within the recovery team nor more broadly 
within or beyond the conservation sector. This limits the ability to identify ‘lessons 
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learned’, and hinders the adaptive management of recovery programs (Crees et al. 2016; 
McAlpine et al. 2015; Meek et al. 2015; Woinarski et al. 2016).  
For the effective implementation of recovery programs, management of the three types of 
knowledge should be improved, as ‘the goal is not just more and better science; rather, the goal 
is enhanced conservation actions and outcomes’ (Bennett 2016, p.3; Toomey, Knight & Barlow 
2017). In order ‘to achieve this goal, it is critical to be clear about the role, potential, and 
limitations of all forms of evidence to improve understanding and inform conservation policy 
and practice.’ (Bennett 2016, p.3). It is important to integrate the three types of knowledge so 
that practical solutions can be co-produced and implemented by researchers, managers, 
practitioners and other stakeholders. However, it is important for conservation researchers to 
clearly identify how the knowledge is produced to ensure robust and empirical outcomes, and to 
demonstrate the integrity and transparency of their research (Carroll et al. 2017; Salomon et al. 
2018). KOT is a crucial resource for developing evidence-based policy (Carroll et al. 2017) and 
practices. The dichotomy of the need to include KOE and KOTr (and neither can be quantified 
as such) and the conservation paradigm emphasis on KOT demonstrate the fundamental 
challenge of integrating Mode 2 research into Australian recovery program management. 
Importantly, facilitating this integration clearly will not be accomplished by improving 
communication between practitioners, policy makers and academics alone (Toomey, Knight & 
Barlow 2017). This research identifies that the lack of a framework for consistent management 
of the integration of the three types of knowledge is one of the challenges to closing the 
research-practice-implementation gap.  
7.4.2.3 Summary of the exposition on the Design Dimension 
The interrelatedness of the strategy and structure aspects, the culture and social processes and 
project management and project organisation are recurring elements in the design problem 
dimension. It is clear that the institutional approach to recovery programs does not allow the 
effective integration of appropriate project management principles and processes and structures 
to support the integration of knowledge. The Mode 1 research, possibly reinforced through the 
culture and social processes of the recovery program institution (as inferred from the 
recommendations by Guerrero et al. 2017), generates a narrow perspective (i.e. an emphasis on 
the production of KOT) from which to develop actions, and cannot bridge the research-practice 
gap.  
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7.4.3 The context problem dimension 
In the project management research framework of Hanisch and Wald (2011), the context 
dimension is critical to project management and project success, and is generally under-
researched. The context dimension includes the intangible and unmeasurable aspects of project 
management and projects, such as project complexity caused by uncertainty, ambiguity and 
dynamics (see Section 3.3). 
 
Hanisch and Wald (2011) define the dimension of context as the exogenous factors that affect 
projects, and therefore need to be considered in the project management approach. These are the 
factors which cannot be influenced directly, but must be integrated and addressed in project 
management processes to attain project goals. The context dimension includes the complexity 
generated by the ambiguity and uncertainty by a wide range of aspects internal and external to 
the project. There are factors that directly influence the level of complexity, such as project 
goals and available technology, and factors that indirectly influence projects by, for example, 
the environment of the political system or economics (Hanisch & Wald 2011). Hanisch and 
Wald (2011) categorise the three underlying aspects of context as complexity, dynamics and 
uncertainty. In this research, the context dimension is explained by the challenges resulting 
from the complexity of recovery programs and their management, as caused by the levels of 
uncertainty, ambiguity and dynamics of ever-changing project environments (see Section 3.3).  
 
Complexity is an inherent feature of every project, as the project content, project goal and the 
project team are changing constantly due to factors which often lie outside the immediate 
project context and area of influence (Hanisch & Wald 2011). Uncertainty is caused by the 
difference between the known and the unknown aspects of projects while ambiguity and 
dynamics are related to the range of multiple and often conflicting interpretations of individual 
elements in and outside of the project (Atkinson, Crawford & Ward 2006; Geraldi, Maylor & 
Williams 2011; Pich, Loch & De Meyer 2002; Remington & Pollack 2007; Thiry 2002; Vidal 
& Marle 2008;). To reiterate the discussion of Section 3.3, uncertainty can sometimes be 
managed and reduced through a systematic and linear approach, the ‘plan-then-execute’ 
approach (Ahern et al. 2014), also called the Instructionist style (Pich, Loch & De Meyer 2002). 
This style involves planning, risk management, additional research and knowledge gathering. 
Ambiguity and the dynamics of a project (i.e. the project factors influenced by stakeholders and 
other aspects, external or internal to the project team and the project), however, require a 
different style of management. Pich, Loch & De Meyer (2002) recommend the Learning and 
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Selectionism styles (in addition to the necessary Instructionist style) as appropriate for dealing 
with complexity. The Learning style is an adaptive style of project management that is flexible 
and adaptable and can apply learning swiftly for actors to respond effectively to changing 
circumstances. The Selectionism style involves the contemporaneous trialling of different 
options and the further adaptation of the most effective one (Pich, Loch & De Meyer 2002). The 
Instructionist style of project management is the traditional approach (Pich, Loch & De Meyer 
2002) and is found in Project Management Institute’s Project Management Body of Knowledge 
(PMI 2013). Most project management training and certification focuses on this approach 
(Hanisch & Wald 2011; Pollack 2007; Thomas & Mengel 2008; Winter et al. 2006), though 
there is a call from within the project management discipline to widen this perspective, in an 
effort to manage the complexity of projects more effectively; as a result, the latest PMBOK© 
now includes a less linear and instructionist type of project management (PMI 2017) 
 
The available conservation project management tools (e.g. Open Standards and the Manual of 
Conservation Project Management – see Section 3.4) follow this same systematic and 
Instructionist approach. These tools are set up to pre-specify and trigger actions based on 
predefined signals. Pich, Loch & De Meyer (2002) describe these as the key determining aspect 
of the Instructionist type of project management. The use of these tools appears to focus on 
decision-making support (as discussed by Brown et al. 2018 and Schwartz et al. 2018), rather 
than the processes and competencies necessary to manage a project effectively throughout its 
life cycle (see Section 3.5). There is little emphasis on the Selectionism and Learning styles of 
project management in conservation. However, the existence of the so-called ‘adaptive 
management’ (CMP 2013; Dreiss et al. 2016; Fontaine 2011; Hunt et al. 2016; Keith et al. 
2011) does imply that conservationists understand the importance of including feedback loops 
for learning (through monitoring and evaluation) the impact of actions on biological criteria, so 
that management actions can be adjusted.  
 
The more complex a project is, the more adaptability must be built in to quickly respond to the 
changing circumstances (Atkinson, Crawford & Ward 2006; McCool, Freimund & Breen 2015; 
Remington & Pollack 2007; Remington, Zolin & Turner 2009; Thiry 2002). The process of 
recovery program planning through the Instructionist approach provides the means to manage 
one aspect of project complexity, namely uncertainty. However, the management of all the 
aspects of complexity, including ambiguity and the dynamics, requires a high degree of 
flexibility to balance planning, the Instructionist approach to project management (Ahern et al. 
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2014), the learning for adaptability (Pich, Loch & De Meyer 2002) and the skill to work 
through the changing dynamics of a project (Hanisch & Wald 2011) (see also Chapter 3). It is 
important that the three styles of project management are integrated into recovery program 
management, and that project managers’ expertise in addressing the complexity of projects 
effectively is recognised as key to success (Atkinson, Crawford & Ward 2006; Pich, Loch & De 
Meyer 2002; Remington & Pollack 2007). 
 
Most conservation project management tools used by experts planning a recovery program, for 
example the result chains by the Conservation Measurement Partnership (CMP 2014), make 
assumptions about the requirements and impacts of planned interventions and place these in a 
linear system (sometimes with feedback loops). This system can satisfy the levels of uncertainty 
but does not prepare conservationists to deal with the complexity caused by ambiguity and the 
dynamics of a project. The complexity of conservation programs can be overwhelming; as a 
result, it may not be appropriately addressed, it may be simplified without any scrutiny, or it 
may even be completely ignored because it is perceived as unmanageable (McCool, Freimund 
& Breen 2015). This is borne out by Elliot, Ryan & Wyborn (2018), who say that conservation 
managers and practitioners are not trained or equipped to cope with and manage project 
complexity and they risk being overwhelmed, resulting in inaction and indecisiveness. In the 
absence of ‘enough’ certainty in respect to species biology and impact of recovery actions 
(Keith et al 2011), recovery program management can also be ineffective as a result of slow 
decision-making by government and conservationists (Martin et al. 2012b; Woinarski et al. 
2016).  
 
Hanisch and Wald (2011) argue that to effectively address complexity in projects, a 
transdisciplinary approach, in which the different types of knowledge are integrated so that new 
approaches can be developed and implemented, is required. For this research, the explanation of 
the context problem dimension establishes that the institution of recovery programs, its 
associated Mode 1 research and the lack of capacity and expertise of conservationists in 
Australia to respond to project complexity, is a key challenge for recovery program 
management. 
 
7.4.4 Summary of the explanation of the theoretical model 
The theoretical model explains the problem dimensions of goal, design and context as 
components of the recovery institution. It becomes clear that the institution is not capable of 
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generating value, managing and integrating knowledge (not only KOT), and lacks the 
functionality of project management and project management capacity. As these problem 
dimensions interact with each other, addressing the root causes of these problems is necessary 
to improve the effectiveness of recovery program management.  
7.5 Emergent Propositions  
The theoretical model is an exposition of the problem dimensions and their interrelatedness in 
recovery program management in Australia. It outlines the problems experienced in recovery 
program management in Australia as a result of the pervasive institutional framework. These 
challenges are recognised by many but remain the status quo, as confirmed by extant literature 
(specifically Holmes 2014 and Guerrero et al. 2017), despite the research and efforts by 
government and others to improve threatened species recovery efforts.  
 
This research aims to address this stasis and provides insights into possible solutions for these 
challenges. In this section, the four propositions that emerged from the theoretical model will be 
integrated with the extant literature of project management and conservation to provide 
practical insights on how the effectiveness of recovery program management in Australia can 
be improved. These propositions can be used to develop testable hypotheses as part of future 
research into improving the practice of recovery program management and conservation, and is 
further discussed in Chapter 8.  
 
7.5.1 Proposition 1: A transformation of the ‘organisation’ of recovery program 
management is required to achieve recovery outcomes. 
The current approach to the organisation of recovery program management emerged as the core 
category in this investigation. The dimensions of design, goal and context are interrelated with 
the core category and with each other.  
 
In an early paper, Clark and Westrum (1989) explained an effective way of organising recovery 
programs: 
We would expect an effective organization to show certain characteristics. First, it 
would be well matched to its task, its structure being appropriate for its function…. 
Second, it should be properly staffed, led, and buffered from its political environment. 
Third, it should process information well and learn rapidly from its own mistakes. It 
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also should be creative. Because of the complexity and urgency of some recovery 
efforts, properly managed programs are imperative. (Clark & Westrum 1989, p.664) 
Despite calls like this, research into the problems of how to improve the effectiveness of the 
recovery program management institution in Australia (Campbell et al 2015; Guerrero et al. 
2017; Holmes 2014), and other aspects concerning conservation in general, such as improved 
monitoring (Lindenmayer & Gibbons 2012; Roberts & Hamann 2016), stakeholder engagement 
(Chapman et al. 2017; Holmes et al. 2016), governance issues (Woinarski et al. 2016), and 
closing the research-practice gap (Gibbons et al. 2008; Toomey, Knight & Barlow 2017), these 
challenges have not been adequately addressed. The theoretical model makes it clear that the 
institutional approach to recovery program management and its Mode 1 research approach 
could be the biggest barriers to increasing the effectiveness of recovery efforts.  
 
The crucial difference between the earlier findings of Guerrero et al. (2017) and Holmes (2014) 
and this research is that this research creates an in-depth understanding of the root causes of the 
problems in recovery program management. This research finds that the current institutional 
model of recovery program management does not provide an appropriate framework to address 
the problems that emerged from the GTM analysis. The research by Guerrero et al 2017, which 
took place as part of the TSRH project 6.4 (see Table 2.7), also identifies that the institutional 
context does not allow for the optimal delivery of actions for the recovery of a species. 
However, it does not identify the root causes identified in this research. Holmes (2014) presents 
a conceptual model of threatened species management that addresses several of the issues (see 
Figure 2.4). Restricted by the conservation paradigm research approach, neither Holmes (2014) 
nor Guerrero et al (2017) deliver practical recommendations or a model to enable the 
transformation. This research was able to avoid the limitations of the reductionist-deductive 
mode of research and presents the need to transform the linear Mode 1 into a Mode 2 research 
approach that integrates the different types of knowledge, involves collaboration with different 
actors (non-academic and academic) and adopts a project management style appropriate to 
managing the complexity of recovery programs and generating outcomes. The outcomes of this 
investigation have provided the understanding to transform recovery program management 
organisation, align structures and processes within it, and influence aspects external to the 
recovery program, such as funding and policy, thereby extending the research of Holmes (2013) 
and Guerrero et al. (2017).  
 
To achieve recovery and influence policy and funding, it is necessary to have in place an 
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effective structure (Bernauer 1995; Decker et al. 2016; Guerrero et al. 2017) that is not limited 
by the traditional institutional approach. A formalised organisational structure provides a 
framework for coordinating tasks and people and facilitates the delivery of outcomes against an 
agreed mission and vision for economical or ‘common good’ purposes (Bolman & Deal 2008).  
 
The first theoretical proposition states the need to transform the institutional approach of 
recovery program management into a more formal type of organisation. Such a recovery 
program organisation can address and formalise the functionalities that are necessary but 
currently lacking in the problem dimensions of goal and design’ It would also have the means 
and capacity to manage these aspects as described in the context problem dimension. With these 
functionalities in place and structured under an organisational framework, a recovery 
organisation can function effectively and efficiently, closing the research-practice gap, to 
achieve a common goal and respond effectively to project complexity. The proposed conceptual 
model for the organisation of recovery program management in Australia is depicted in Figure 
7.3.  
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Figure 7.3: Proposed conceptual model for the organisation of recovery program management in Australia as founded by the theoretical model into 
the problems of recovery program management. 
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The results of this research suggest that adjusting the institutional framework of recovery 
program management in Australia into an organisational framework that is structured around 
project management (instead of a primary emphasis on research) will help address the root 
causes of current ineffective recovery program management. It would then improve the 
effectiveness of recovery program management. Such a program organisation should provide a 
structure to manage, for example, a project life cycle, respond to project complexity and 
account for cost and effectiveness, thereby generating evidence of effective and efficient 
delivery of recovery programs. This transformation would integrate the formal structures of the 
recovery team and governance, so that the performance of the organisation could be evaluated 
and the organisation held accountable. Subsequently, it would create opportunities to generate 
funding through different channels, such as private and corporate funding. Integrating a 
formalised structure will also provide the opportunity to improve prioritisation of recovery 
programs Australia-wide (discussed further in Proposition 4). Furthermore, it provides a 
framework around which a transdisciplinary approach to Mode 2 research can be generated. 
This formal organisation does not have to lose the benefits of an institutional approach, such as 
the diversity of input from expert staff, and resources from other organisations (Bernauer 1995; 
Decker et al. 2016), but forms a formal organisational framework around these advantages to 
further enhance the effectiveness of recovery program management efforts. 
 
The formal organisation of recovery programs is established through an organisational 
framework in which transdisciplinary project management (the integration of KOT, KOE and 
KOTr) and the project team are unified.  
Turner and Müller (2003, p.7) state that ‘A project is a temporary organisation to which 
resources are assigned to undertake a unique, novel and transient endeavour managing the 
inherent uncertainty and need for integration in order to deliver beneficial objectives of change.’ 
Frameworks for project organisations allow for a dynamic and innovative approach to 
generating project outcomes (Thiry 2013; Aubry et al. 2012). An organisational framework or 
project organisation can be designed so that the focus is on the coordination of people and tasks, 
and on cooperation between innovation, creativity and functional experts (Andersen 2007; 
Thiry 2013). This coordination is important, as the input of scientific research and expertise are 
necessary to generate effective recovery program outcomes.  
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A recovery program organisation that is structured to implement projects effectively can 
integrate the three problem dimensions as necessary to manage both internal complexity and the 
external elements of funding and government. An organisational framework for recovery 
program organisations must integrate transdisciplinary knowledge production, enable effective 
project management and the coordination of tasks and people, and address the issues explained 
in the problem dimensions of the theoretical model. It is important to have an organisational and 
social structure in place to deal with the diversity of interests and activities and with the 
cognitive levels of stakeholders, researchers and their disciplines through communication 
(Padmanabhan 2018a, p.14). To improve its effectiveness, the project organisation needs to 
include transdisciplinary practices and shift from a Mode 1 to a Mode 2 research approach 
knowledge production (Hanisch & Wald 2011; Nowotny, Scott & Gibbons 2006), in which 
conservationists ‘can seek to better understand the scales, boundaries, interrelationships, 
perspectives, and ethical parameters’ (Toomey, Knight & Barlow 2017, p.624), as required 
knowledge for the management of recovery programs (see Figure 7.4). 
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Figure 7.4: Example of a recovery program organisation, incorporating the ‘true’ TD and Mode 2 approach to research and program. The arrows 
represent collaboration and feedback loops for learning and knowledge management. 
 
 
 204 
 
 
Expecting the TSRH hub, or any of the other Australian recovery program institutions, to take 
on a different organisational structure and lose the benefits of the institutional approach (Young 
2008, p.11) is unrealistic. However, aspects of a project organisation such as a structure focused 
on project delivery that allows for the integration of a TD approach, improved knowledge 
sharing and collaboration, can be integrated into a current recovery program institution. For the 
development of new programs and future research hubs, emphasis should be put on a project 
organisation type of structure, which formalises project management functionality and capacity 
and collaboration for co-production of knowledge.  
The transition into a more formal project-based organisation can address and overcome barriers 
such as governance, network and organisational setting, which have been identified as impeding 
the success of recovery programs in Australia (Holmes 2014; Guerrero et al. 2017).  Within this 
structure, the three types of knowledge would be evaluated and considered equally and the 
knowledge production for the three types of knowledge would take place in a consultative and 
cooperative manner between academics and universities, policy makers, managers and other 
disciplines, for the research, development and implementation of practical solutions (Adler et al. 
2018; Max-Neef 2005; Padmanabhan 2018; Pohl et al. 2017) for the conservation of species 
(Toomey, Knight & Barlow 2017).  
The current institutional framework for recovery will benefit from integrating a framework that 
can become a central unifying point for collaboration and knowledge integration and help guide 
recovery program management. However, such change in organisations is difficult (Turner & 
Müller 2003), especially for institutions that have been ‘firmly entrenched and embedded in the 
thought processes and standard operating procedures’ (Young 2008, p.8), such as a recovery 
institution. Even though this conceptual model of a project organisation seems to address the 
challenges from the perspective of the theoretical model, it will require additional effort to 
persuade the recovery experts and their institutions to accept the features of a project 
organisation for recovery program management, such as the Interventions TD approach. This 
will be a challenge; in a strong matrix organisation, such as the organisations currently involved 
in recovery program management, like government and NGOs etc., the performance of a 
project organisation can be weak because the success and activities of the project organisation 
may be in direct conflict with the matrix organisation itself (Hobday 2000). The problems 
originating from this conflict will need to be addressed as part of the transformation to a project 
organisation, and likely on a case-by-case basis with the different organisations involved. 
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7.5.2 Proposition 2: Integration of the function of project management into the organisation 
of the recovery program will improve recovery outcomes. 
The function of project management in an organisation is to generate action (Aubry et al. 2012). 
Others develop this concept by saying that transdisciplinary integration of knowledge and 
processes is necessary to achieve such action (Hanisch & Wald 2011; Hirsch Hadorn et al. 
2008, p.26; Pohl et al. 2017). Project management provides the mechanism by which an 
organisational framework can coordinate and prioritise projects and manage the activity of a 
project. Integration of project management techniques can bridge the gap between the strategy 
(in this case the objective of the recovery program) and successful implementation of a program 
(in this case achieving recovery outcomes) (PMI 2013, p.16). Project management as a 
framework also provides the opportunity to achieve long-term strategic realisation of value and 
effective management of an integrative approach for the implementation of projects in the 
short-term (Aubry et al. 2012; Hanisch & Wald 2011; PMI 2013, pp.21-26; Schwalbe 2010, 
pp.49-50; Thiry 2013).  
 
Project management involves more than the competent and skilful implementation of tasks. 
Managing projects requires the ‘necessary transdisciplinary integration of internal and external 
experts’ (Hanisch & Wald 2011, p.4; Hoffmann, Pohl & Hering 2017). The coordination of this 
integration needs to be supported by the systems, structures, processes and capabilities that can 
manage project complexity effectively and achieve program outcomes (Aubry et al. 2012; 
Cooke-Davies, Schlichter & Bredillet 2001; Thiry & Dequire 2007). An integrated project 
management approach can accommodate processes and procedures in the organisation of 
recovery program management. The Guide to the Project Management Body of Knowledge 
(PMI 2013, pp.27-28), for example, outlines and discusses examples of many organisational 
processes and procedures relevant to the phases of a project life-cycle required to deliver 
projects (see Table 7.2). 
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Table 7.2: Example of several relevant organisational processes and procedures to manage 
projects (compiled from PMI 2013, pp.27-28) 
Project life-
cycle phase 
Examples of some of the relevant processes and procedures 
Initiating and 
Planning 
• Guidelines and criteria to tailor existing processes and procedures 
to satisfy the needs of a project 
• Specific organisations standards (such as human resources, health 
and safety, ethics and communication, and project management 
policies), product and project life cycles, and quality policies and 
procedures 
• Templates for standardised manner of working. 
Executing, 
Monitoring and 
Controlling 
• Change control procedures including the steps and governance 
(approval) of the changes 
• Financial control procedures 
• Procedures to manage issues and adjust assumptions for adaptive 
management 
• Organisational communication requirements (communication of 
outputs, technology of communication etc) 
• Procedures for prioritising and approving actions 
• Risk management procedures, including risk identification and 
strategies 
• Standardised guidelines, work instructions and project and project 
team performance measurement criteria. 
Closing • Project closure guidelines (e.g. lessons learned, final project 
audits, project evaluations and performance criteria). 
 
The integration of project management and an organisation suited to deliver programs are ‘often 
associated with an organic type of structure allowing for flexibility and creativity’ (Aubry et al. 
2012, p.185). Project management, in itself, could be the foundation for a transdisciplinary 
approach (Hanisch & Wald 2011; Hoffmann-Riem et al. 2008, p.16), to integrate the three types 
of knowledge within the management of recovery programs. This integration could counteract 
the identified discipline-bound manner of recovery program management challenges and the 
Mode 1 research as the modus operandi of a current recovery program institution. 
 
7.5.3 Proposition 3: Developing and growing project management capacity and other 
necessary skills will improve the management of Australian recovery programs. 
Transforming a recovery institution into a recovery program organisation that applies 
transdisciplinary processes requires change management and capacity building (Aubry et al. 
2012; Christinck & Kaufmann 2018, p.172; Elliot, Ryan & Wyborn 2018). Barlow et al. (2016) 
and Elliot, Ryan & Wyborn (2018) identified within the global conservation sector a lack of 
project management expertise, leadership skills and other competencies necessary to manage 
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conservation programs effectively. This research identifies similar disparities in the Australian 
recovery program institution. The lack of capability and training would explain why project 
management and other expertise have not been better integrated into recovery program 
management in Australia. However, providing training only in project management processes, 
as proposed by Barlow et al. (2016), will not be enough to successfully deliver a recovery 
program. There is a clear tension between the technical and management functions of projects 
(Hodgson, Paton & Cicmil 2011) and specific soft skills, such as behaviours and management 
styles, that have also been identified as enabling factors for successful project delivery (Collyer 
& Warren 2009; Dvir et al. 1998; Elliot, Ryan & Wyborn 2018; Fisher 2011; Munns & Bjeirmi 
1996; Pollack 2007; Thomas & Mengel 2008). To achieve successful project results, focus is 
also required on the strategic and the managerial aspects of a project, rather than on the results 
and end goals alone (Atkinson, Crawford & Ward 2006; Elliot, Ryan & Wyborn 2018; Kapos et 
al. 2010; Knight, Cowling & Campbell 2006; Manolis et al. 2009). Additionally, ensuring that 
the expertise of different disciplines is integrated, that the requirements of internal and external 
stakeholders are met, (Elliot, Ryan & Wyborn 2018; Hanisch & Wald 2011; Pohl et al. 2017) 
and that different communicative practices are applied (Adler et al 2018; Elliot, Ryan & 
Wyborn 2018; Padmanabhan 2018a, p.14) are key to the effective transdisciplinary 
management of projects. 
The lack of focus on the soft and transdisciplinary aspects of projects and their management 
limits the success of conservation projects (Bennett et al. 2016; Mascia et al. 2014; Knight, 
Cowling & Campbell 2006). To manage projects successfully, Ingason and Jónasson (2009) 
propose that three types of professional expertise are necessary: 
 
• Technical competencies: the ability to manage and facilitate the technical aspects and input, 
such as identification of stakeholders, development of objectives, evaluation and 
monitoring etc. 
• Contextual competencies: understanding project management processes, such as project 
life-cycle management, project implementation, budgeting and funding, etc. 
• Behavioural competencies: the soft aspects such as leadership, conflict management, 
change management, engagement and motivation, etc.  
 
These three competencies, however, do not specifically identify the level of integration of 
different disciplines and do not integrate the knowledge and needs of stakeholders to develop 
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and implement a solution. The lack of such a transdisciplinary style of project management has 
been identified as a major challenge by project management (Hanisch & Wald 2011), 
transdisciplinary researchers (Pohl et al. 2017) and for conservation (Elliot, Ryan & Wyborn 
2018) alike. This research identifies the need for an additional fourth type of competency for 
project managers for recovery programs, namely: 
• Transformational competencies: the ability to identify the different knowledge 
requirements, to manage the different processes of knowledge production and to integrate 
the outcomes of this research to develop and implement a solution. 
 
The technical and contextual competencies needed for recovery programs are already covered, 
by, respectively, the technical expertise of recovery experts and the project management tools 
and training specifically developed for conservation, such as the Manual for Conservation 
Project Management (Barlow et al. 2016; WildTeam 2015), the Open Standards and the 
associated Miradi planning tool (CMP, 2014a). However, the conservation paradigm and these 
tools are based on the traditional Instructionist style of project management, which prioritises 
hard processes, such as tools and techniques (Ahern et al. 2014; Fisher 2011; Ingason & 
Jónasson 2009; Pich, Loch & De Meyer 2002) to achieve quantifiable conservation or recovery 
objectives (Black & Groombridge 2010; Kapos et al. 2009; Mascia et al. 2014; Schwartz et al. 
2012). This conservation paradigm approach to the management of conservation projects is 
deemed necessary because the funding bodies, management agencies, and policy makers find 
the clear, precise and quantifiable metrics attractive for their ability to assess compliance and, 
ultimately, project success (Hiers et al., 2016, p.4). Furthermore, policy makers can hide behind 
the testable evidence produced by Mode 1 research to avoid negative interaction with the 
public. However, this type of knowledge alone does not provide the evidence to develop policy 
suited to address wicked problems (Adler et al. 2018). Indeed, this traditional approach is 
increasingly seen as too narrow and inflexible to address wicked problems (Hirsh Hadorn et al. 
2008; Padmanabhan 2018), such as those inherent in conservation and recovery programs 
(Hiers et al. 2016; Toomey, Knight & Barlow 2017; Torkar & McGregor 2012). 
Ensuring that the project manager of a recovery program (often the chair of the recovery team) 
understands the need for expertise in the four competencies, or ideally has experience with the 
four types of competencies, is important for the successful delivery of recovery programs. With 
these capabilities, the project manager can encourage a transdisciplinary approach through the 
integration of different types of knowledge, communication styles and the development and 
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implementation of solutions with internal and external stakeholders. The project manager can 
also respond to and manage the complexity of a project caused by external and internal aspects. 
 
Growing the expertise of conservation project managers has already been initiated through the 
development of the conservation project management tools; so far it has focused mostly on the 
technical and contextual competencies and the Instructionist type of project management. 
Attention needs to be given to building capacity in the important behavioural and 
transformational competencies (Elliot, Ryan & Wyborn 2018). Ensuring that education and 
training within conservation science and practice pays attention to all these competencies will 
play a key role in realising a paradigm shift towards a transdisciplinary approach and will open 
up the restricted conservation paradigm problem-solving (Elliot, Ryan & Wyborn 2018; 
Toomey, Knight & Barlow 2017;). It is also advisable to engage a formal project manager who 
has successfully delivered on complex and wicked problems. Such a project manager may not 
have the scientific background into the recovery of a species, but with expertise in the other 
three competencies will be able to manage recovery programs. The project manager needs to be 
an expert in the production and integration of the different types of knowledge, and at the same 
time grow capacity from within the recovery team through example and active mentoring.  
 
7.5.4 Proposition 4: Enabling a portfolio management approach for recovery programs will 
improve transparency and accountability.  
Prioritisation is deemed necessary by many, as the funding for recovery programs is limited 
(Carwardine et al. 2012; Game, Kareiva & Possingham 2013; Joseph, Maloney & Possingham 
2009; Vucetich, Nelson & Bruskotter 2017). However, the whole process of securing funding 
for Australian recovery programs is a problem. With shifting government priorities and three-
year government cycles, often only short-term funding is available (Woinarski et al. 2016) and 
recovery teams can plan for only parts (i.e. only certain activities) of their recovery program. 
This could explain why recovery programs are not managed as life-cycle projects from 
initiation to phase-out (as discussed in Section 3.5). To enable prioritisation and effective 
allocation of funding, it is necessary to manage a project in full and evaluate its impact. In the 
project management discipline, portfolio management is a management approach that aims to 
align and select projects with a strategy to realise value and optimise the efficient use of 
resources (Jamieson & Morris 2007; Thiry, 2007).  
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According to Thiry (2007, p.47) there are two key aspects to portfolio management: 
• ‘The selection and prioritisation of projects based on their contribution to the 
organisational benefits and achievability; 
• The allocations and prioritisation of resources between projects that have been  
chosen so that they can deliver the expected benefits.’ 
 
For effective portfolio management, it is important to ensure that there is agreement on the type 
of value the various recovery programs prioritise. The proposed transformed organisation of 
recovery program management will provide a framework for participants to clarify and agree on 
the definitions and criteria of value. When applying these aspects of portfolio management to a 
recovery program organisation, it would look as follows: 
 
• Identify and agree on the value criteria and propositions for prioritisation; 
• The selection and prioritisation of recovery programs based on their contribution to 
reducing the impact of species extinction and their achievability; and 
• The allocations and prioritisation of resources to the project organisation to implement 
the recovery programs so that they can deliver the expected value.  
 
With a recovery program organisation structured to deliver outcomes using a project 
management approach, performance and outcomes will be evaluated and accountable, which 
will in turn enable the prioritisation of recovery programs through portfolio management.  
 
In a project organisation, portfolio management can become a more permanent structure 
(Turner & Müller 2003). In a transformed organisation for recovery programs, portfolio 
management can provide clear rules and expectations for prioritisation, assign project funding 
and evaluate project effectiveness. The existing prioritisation models and their criteria (see 
Section 2.4.1) can be integrated into recovery program portfolio management. In the depiction 
of a project recovery organisation (see Figure 7.3) the portfolio management role is placed at 
government level, aligned with Holmes’ (2014) conceptual model.  
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7.6 Comments on the Presented Theory  
The new substantive theory emerged from this research through a robust and systematic 
application of the GTM and is a likely explanation of the root cause of the challenges faced by 
recovery program management in Australia. The ‘theory … aids understanding and action in 
the area of investigation’ (Heath & Cowley 2004, p.149).  
 
Hanisch and Wald’s project management research framework (Hanisch & Wald 2011) was 
helpful in providing an outline for the explanation of the theoretical model of recovery program 
management challenges. The three dimensions of goal, design and context are aligned to the 
challenges of recovery program management, and were used for the development and 
explanation of the theoretical model. Hanisch and Wald (2011) provided a research framework 
to identify the gaps in knowledge to further project management research and improve practice. 
This research extended Hanisch & Wald (2011)’s project management research framework for 
recovery practice in Australia, and identified additional gaps in knowledge and practice, on the 
basis of which solutions for improved recovery program management could be developed and 
implemented. 
 
The application of GTM and its clear narrative, the fit of the emerging substantive theory to the 
data, for example, having utility value in its emerging propositions (Fernandez 2003; Glaser & 
Strauss 1967), would suggest this is a ‘good theory’ within the area of investigation. Fernandez 
(2003, pp.271-273) identified five properties to determine whether a theory is good, namely, 
parsimony, testability, logical coherence, data fitness and utility and practical application. The 
next five sections examine the research according to these five properties.  
 
7.6.1 Parsimony 
Fernandez (2003, p.271) states that ‘The law of parsimony determines that simpler explanations 
are inherently better than complicated ones. In other works, a parsimonious theory is more 
likely to be correct than complex ones and is also more likely to provide more meaningful 
explanations’. The new theory is parsimonious as it condenses 57 open codes into eight 
substantive key categories (concepts) from which the theoretical core category of organisation 
and its three dimensions emerged. The theoretical model explains both the core pattern of 
recovery program management and its implications, and the current challenges. In the 
theoretical model, the key categories are interrelated and repeatedly explain the challenges of 
recovery program management in Australia, validating the theoretical model’s parsimony. 
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7.6.2 Testability 
GTM research first builds a theoretical framework from data and then relates it to the literature. 
It is a theory-building approach (Urquhart 2013, p.180) and therefore must be adapted for real-
world testing, an aspect that is particularly important in a transdisciplinary approach. ‘The 
approach of most research [from a hard-positivist paradigm] is to build a framework from the 
literature, apply that framework, then extend it based on the findings – a theory-testing 
approach’ (Urquhart 2013, p.180), i.e. Mode 1 knowledge creation. As Fernandez says, 
ensuring the ‘testability of a theory is an important aspect as it allows extensions and 
improvements’ (Fernandez 2003, p.271). It also makes possible application in the real world. 
Additionally, due to the involvement of the researcher, the qualitative data ‘cannot infer the 
absolute truth’ and ‘causalities can be wrongly assigned’ (Fernandez 2003, p.271). This study 
facilitated its testability by developing a practical framework that addresses the problem 
dimension outlined in the theoretical model and its associated propositions, which can tested. 
Furthermore, the four theoretical propositions can provide the basis for evaluating the 
effectiveness of a transformation in a recovery program organisation and the consequent 
changes in recovery program management practices. The context of the challenges in recovery 
program management from the data (described in Chapter 6) and from the literature provide the 
clear boundaries of the investigation. These boundaries are important, as this emerged theory is 
relevant to its specific context of recovery program management in Australia, and may require 
further research and extension in order to be generalised outside this context (Urquhart 2013). 
7.6.3 Logical coherence 
The theory presented provides an explanation of recovery program management challenges that 
is logical and coherent. The theory emerged from the data through the continual comparison 
processes used to validate or reject relationships within categories. The detailed description of 
the theory development (in Chapters 5 and 6) provides the narrative to validate the process of 
theory development and the explanation of the theoretical model (in this chapter). It also 
provides insights into the logic used by the researcher in the analysis to identify the emergent 
theory, the theoretical model and the conceptual framework, and it can be followed step by step. 
7.6.4 Data fitness. 
Data fitness refers to the richness of the data for the theory emergence. The theory developed 
from the grounded theory must be a good fit with the substantive area from which it emerged 
(Glaser & Strauss 1967). The theoretical sampling and theoretical saturation play a key role in 
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ensuring data fitness. Each concept in a grounded theory is underpinned by many instances of 
the concept occurring in the data (Urquhart 2013, p.192), grounding the emergent theory in the 
data.  
It is important that the data is not forced into a preconceived framework, which is the main 
reason why the Glaserian GTM was chosen. As discussed in Chapter 5, it is important that the 
research remains open-minded (Urquhart 2013; Glaser 1992) and continues to ask the five 
questions of the data (see Section 7.2) in order for the theory to emerge. To ensure that it was 
the data grounding the theory, extreme care was taken that the previous experience of the 
researcher and the extant literature did not construct a theoretical model from logical deduction. 
The literature grounded the theory by enriching the theory and validating that it was original 
(Urquhart & Fernandez 2006) in describing the problems of recovery program management. A 
theory that closely fits with the substantive field is easily adopted and adapted by practitioners 
and can be easily researched further and extended by scholars.  
7.6.5 Utility and practical application 
‘A good theory is practical, or has utility, when it (a) advances scientific knowledge; (b) guides 
research to critical questions; and (c) contributes to enlightening professional practice’ 
(Fernandez 2003, p.272). The presented theory is useful for the holistic explanation it offers 
about the challenges to improve the effectiveness of recovery program management. The theory 
also has practical application as the four propositions that emerged from the theoretical model 
provide direction to improve recovery program management and identify opportunities for 
further research into the management of recovery programs. 
7.7 Summary 
This chapter discussed the emerged substantive theory about the challenges of recovery 
program management in Australia, namely that ‘the current “organisation” of recovery 
programs does not include the appropriate dimensions to address and manage recovery 
programs effectively.’  
 
The theory and the theoretical model of recovery program organisation provided the framework 
in which to discuss the problems. Further insights in to the specific challenges were identified in 
the extant literature.  
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The current institutional framework of recovery program management does not manage 
recovery programs effectively. The Mode 1 research and the lack of a TD project management 
approach limit the opportunity to development and implement recovery programs successfully.  
 
The four propositions provide insights into solutions to the challenges of recovery program 
management. They propose a transformation from the current institutional approach to a more 
formal recovery program organisation. Within this program organisation, project management 
plays a key role in enabling a transdisciplinary approach and effective management. This can 
lead to an accountable organisation for which funding can be raised externally, and in which 
prioritisation models can assist with the allocation of limited government funding.  
 
It is important to train conservationists in transdisciplinary conservation practices, to establish 
and embed the understanding that research and collaborative efforts to generate three types of 
knowledge (KOT, KOE, KOTr) are equally important to deliver solutions to wicked problems 
such as recovery program management.  
 
It is recommended that the project management discipline extends its research efforts to 
conservation program management as, despite the fact that project management is 
‘transferable’, the conservation ‘sector’ is mostly run through a combination of champions, 
commitment, and an academic agenda, with little experience in project management. The 
project management sector knowledge and practice is compiled mostly by research into 
construction and other more tangible projects, where progress, public and economic value are 
clear drivers in the corporate and public sectors. The integration of this project management 
knowledge and active project management research into conservation projects may generate 
important insights on how to create these transformational competencies, deemed lacking in the 
project management discipline. 
This inductive investigation provided original knowledge and created an in-depth 
understanding, in the form of a substantive theoretical model, into the challenges of recovery 
program management. It is argued that this investigation provided a good theory grounded in 
the substantive area. The next chapter will give the conclusions of this research, reiterate its 
contribution to knowledge and emphasise the relevance of a conceptual shift to improve 
recovery program management in Australia.   
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8 Conclusions and Implications 
8.1 Introduction 
This research project originated from the professional experience of the researcher and 
capitalised on the researcher’s network of recovery experts in Australia. The aim of this 
research was to investigate the problems of recovery program management and make 
recommendations to resolve these issues, thereby improving the effectiveness of recovery 
program management in Australia. The primary research question was: ‘How can recovery 
program management in Australia become more effective?’ 
The investigation, using the Glaserian grounded theory method (GTM), provided a systematic 
and rigorous methodology to analyse the experiences of recovery experts. The inductive 
analysis resulted in a substantive theory and a theoretical model, grounded in the rich data of the 
substantive field, completed and enhanced by the extant literature. The knowledge gained about 
the problems of recovery program management provided the foundation for a conceptual 
framework to address these problems and increase the effectiveness of recovery program 
management in Australia. 
This dissertation fulfils two of three phases of a transdisciplinary (TD) research project, the first 
being framing the problem, the second being the problem analysis (see Figure 4.5). This 
research developed a theory of the problems of recovery program management and proposes a 
practical framework to improve the effectiveness of recovery program management. It also 
establishes the parameters for completing the third phase, namely the implementation and 
evaluation of the impact of this framework. The first four chapters (including the introduction) 
frame the problem from the perspective of recovery programs and conservation, project 
management and TD approaches. Chapter 5 describes the GGTM and data treatment, Chapter 6 
discusses the findings and Chapter 7 presents the theory and theoretical model for recovery 
program management and recommendations for a solution. This final chapter presents the 
outcomes of this empirical research.  
This final chapter, Chapter 8, discusses the findings with a focus on the conclusions, 
contributions to knowledge and implications. In the first section, the findings are summarised 
and related directly to the primary research question and two sub-questions. Section 8.3 
describes the knowledge contributions to conservation, project management, grounded theory 
and TD disciplines and discusses the implications of this research for methodology and practice. 
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Section 8.4 outlines the justification and limitations of the research methodology. and includes 
the researcher’s reflections. Further research recommendations are proposed in Section 8.5 and 
options are provided for applying the proposed recovery program organisation in the current 
recovery program institution. A summary of the findings and conclusions from the research 
complete this chapter and the dissertation. 
8.2 Research Questions  
The primary research question for this research was: ‘How can recovery program management 
in Australia become more effective?’ The primary question was intentionally left open and 
broad for theory building with GTM. The two sub-questions, ‘What are the current problems in 
recovery program management?’ and ‘How can these problems be resolved?’ provided the 
framework for the analysis and presentation of the findings. The second sub-question also 
assisted in the development of a conceptual framework to address the problems, and in making 
recommendations for further research and the application of this solution. In the next sections, it 
is demonstrated that this research has delivered an original contribution to the body of 
knowledge in recovery program management and conservation science. It has delivered a 
theory about and theoretical model of the problems of recovery program management (in 
answer to the first sub-question – see Section 8.2.1). The research also proposes a conceptual 
framework, based on the theoretical model, to address these challenges and improve recovery 
program management in Australia (in answer to the second sub-question – see Section 8.2.2). 
8.2.1 The problems in recovery program management 
The first sub-question was: ‘What are the current problems in recovery program management?’  
 
This question was answered through the application of the GGTM, which analysed the lived 
experiences of 21 recovery experts and the transcripts of the Senate Inquiry of 2013 into the 
Effectiveness of Threatened Species and Ecological Communities’ Protection in Australia. 
Eight concepts (see Chapter 6) were developed grounded in the data and were used to assist the 
emergence of the substantive theory and theoretical model into the problems of recovery 
program management. The theory and theoretical model provide an explanation of the problems 
as experienced by recovery experts in Australia, and is supported by extant literature about 
conservation science and project management.  
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The emerging theory from this research indicates that ‘the current “organisation” of recovery 
programs does not include the appropriate dimensions to manage recovery programs 
effectively’, particularly in the problem dimensions of context, design and goal. The theory, 
together with the theoretical model, provide an abstraction of the problems of recovery program 
management as experienced by recovery experts in Australia. Three problem dimensions were 
identified as common threads in the current recovery program institution, namely context, goal 
and design (Figure 8.1) and were explained in detail in Chapter 7.  
 
Figure 8.1: Theoretical model of the problem dimensions for the recovery program institution 
in Australia. First presented in this thesis as Figure 7.1. 
 
 
As in this research, Holmes (2014) and Guerrero et al (2017) concluded that the current 
institution of recovery program management does not allow for the optimal delivery of recovery 
programs. This research, however, extends their findings by applying an inductive methodology 
and delivering new knowledge into the root causes of the problems in the Australian recovery 
institution as it currently exists and operates. The knowledge contribution is that the 
conservation paradigm and a predominantly Mode 1 research approach are embedded within 
the recovery program management of the institution discussed in this research. This approach 
cannot bridge the research-implementation gap to manage recovery programs effectively.  
 
As earlier depicted in Figure 7.2, the current approach to recovery program management is 
based on scientific research (i.e. production of knowledge of theory (KOT)). The creation of 
knowledge, the recommendations of solutions (as in the research by Holmes (2014) and 
Guerrero et al. (2017) discussed in Chapter 3) and the implementation of recovery program 
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actions are embedded within this conservation paradigm Mode 1 research. For example, the 
conservation project management tools available for the planning, implementation and 
evaluation of recovery programs are not well suited to addressing the complexities of recovery 
program management, due to their Instructionist type of project management and hard-
paradigm perspectives (as discussed in Section 3.4.3). 
 
The strongly embedded approach of Mode 1 research is reinforced by government (i.e. in the 
‘Threatened Species Strategy’, research is prioritised to guide and inform action) and the reward 
system in academia (i.e. the need to produce original knowledge for individual academics’ 
careers and the universities’ requirements to publish papers in high ranking journals). The 
conservation paradigm perspectives of conservation researchers and scientists perpetuate the 
Mode 1 approach to recovery program management. The research in this dissertation, by 
contrast, posits the theory that the recovery program institution in Australia, through its 
conservation paradigm Mode 1 research approach, cannot deliver effective recovery program 
management. 
    
8.2.2 How can these challenges be resolved? 
To answer the second sub-question, ‘How can these challenges be resolved?, the extant 
literature from the project management and TD research disciplines were integrated with the 
theoretical model to develop a wider understanding and to gain insights into possible solutions. 
This research proposes a conceptual transformation of the recovery program institution to a 
recovery program organisation in which a TD research approach is facilitated by project 
management.  
 
To achieve the desired conservation outcomes, it would be necessary to address the problems as 
they originate from the current institutional structure and:  
- change the current conservation paradigm Mode 1 research into an integrated TD 
approach of knowledge production, and 
- build project management competencies and skills for recovery experts for the 
management (including research and implementation of recovery actions) of recovery 
programs in Australia.   
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The proposed framework of a recovery project organisation provides an organisational and 
management framework in which recovery programs can be delivered, as depicted in Figure 
8.2. In a project organisation, the three problem dimensions of goal, context and design are 
addressed through project management competencies and processes that will enable more 
effective management of recovery programs. All aspects of recovery program management are 
monitored and evaluated, enabling improved portfolio management and increased opportunity 
for demonstrated accountability, which may also provide an opportunity to generate funding 
from other sources.  
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Figure 8.2: Proposed conceptual model for the organisation of recovery program management in Australia as founded by the theoretical model 
into the problems of recovery program management. First presented in this thesis as Figure 7.3. 
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Project management competencies and expertise are necessary to facilitate effective delivery of 
outcomes in the program organisation of recovery programs.  
 
When the TD paradigm, facilitated through project management, is integrated into a recovery 
program organisation for recovery program management, it can produce knowledge to frame 
and analyse the problem, develop and implement an intervention and evaluate the impact, thus 
closing the research-practice gap. Figure 8.3 (see next page) provides a conceptual visualisation 
of the integration of the three types of knowledge within a recovery project organisation 
facilitated by project management competencies and expertise. 
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Figure 8.3: TD paradigm for recovery programs facilitated by project management competencies and expertise. 
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Figure 8.4 depicts the three phases of a TD recovery research project within a proposed 
recovery program organisation, facilitated through the project management mechanism of 
competencies, skills and capacity building. Other research has demonstrated that a TD research 
approach can close the research-implementation gap through identifying and analysing the 
problem and developing a solution in close cooperation and collaboration with varied 
stakeholders (e.g. Hirsch Hadorn et al. 2008a; Padmanabhan 2018; Pohl et al. 2017).   
 
It is argued that transforming a current Mode 1 institution into a project organisation, in which 
an Interventionist TD approach and the functionalities of project management, and capacity in 
project management and other critical competencies, are integrated, can generate more effective 
recovery program management. Such a project organisation can generate a level of 
accountability and transparency for recovery program management through collaboration with 
all kinds of actors. 
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Figure 8.4: The three phases of a TD research project and project management mechanism for the development and implementation of a 
recovery program to deliver knowledge and action (adapted and extended from text by Hirsch Hadorn et al 2008, p.31; Pohl et al. 2017). 
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This research posits that a conceptual paradigm shift of both the conservation sector and 
government is required to transform a recovery institution in to a transdisciplinary program 
organisation. As discussed in Section 4.6, conservation research, realising that social 
dimensions play an integral role in conservation science, has already shifted from a traditional 
disciplinary approach towards the conservation paradigm approach. However, the conservation 
paradigm has maintained its Mode 1 research approach. To improve the effectiveness of 
recovery program management, this research recommends a further transformation towards a 
TD paradigm. The TD paradigm differs from the current interdisciplinary or multidisciplinary 
conservation research (i.e. Mode 1 research, which emphasises scientific knowledge), in that it 
collaborates and co-learns with all actors involved to deliver the three types of knowledge 
relevant to effective recovery program management. Figure 8.5 shows the proposed 
transformation in reference to the findings presented in the research (extended from the earlier 
Figure 4.8).
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Figure 8.5:  Framing the transformation of conservation research from the traditional disciplinary approach to the current contemporary 
conservation paradigm, and then further towards a proposed the TD paradigm for recovery program management in a program organisation 
(with the findings of this research underlined). 
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In summary, the recovery program organisation and the project management competencies and 
skills facilitate TD research projects. TD research projects engage with the problem in the real 
world and determine the knowledge requirements through close collaboration and co-creation 
of knowledge with academia, practitioners and other stakeholders, arriving eventually at the 
delivery of solutions (Fry 2018, p.88), a Mode 2 research project. Figure 8.6 is a schematic 
structure of the collaboration of actors in a program organisation for recovery programs based 
on collaboration and co-creation of knowledge and for recovery program management. 
Figure 8.6: Schematic overview of the actors (no particular hierarchy) and their interaction 
(depicted by arrows) in a transdisciplinary approach enabled by a program organisation for 
recovery program management in Australia. First presented in this thesis as Figure 7.4. 
 
 
This research posits that to effectively manage recovery programs a conceptual paradigm shift 
of both conservation and government is required to transform a recovery institution into a 
program organisation. A current recovery program institution may be particularly hard to 
transform, because without processes or structure in place (Toomey, Knight & Barlow 2017; 
Wallen 2017) the Mode 1 research is perpetuated by both government and academia. However, 
it has been demonstrated by several examples of effective TD research projects in the similarly 
difficult field of sustainability and environmental protection in Germany (Grunwald 2018), 
Switzerland (Messerli & Messerli 2008), and even in Australia (Bradby et al. 2016), that this 
conceptual shift and transformation is feasible, despite these barriers (and others, as discussed in 
Chapter 4).  
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8.3 Contributions and Implications of this Research 
The new knowledge about the root causes of the problems of recovery program management in 
Australia, in the form of a theoretical model, was generated through an inductive research 
methodology, not commonly used to investigate conservation issues. This research extends the 
body of knowledge in four different disciplines, namely, conservation science, grounded theory 
methodology, project management and TD research. The following sections describe the 
contributions to theory for each of the four areas, and the contributions to and implications for 
methodology and practice in conservation research are discussed.  
8.3.1 Contribution to conservation knowledge 
This investigation delivers an original contribution to knowledge of conservation science. The 
inductive methodology, GTM, delivers an original substantive grounded theory into the root 
causes of the ineffectiveness of recovery program management in Australia. The root causes of 
ineffective recovery program management lie in the embedded Mode 1 research and 
conservation paradigm approach of the recovery program institution.  
This is an important contribution, as although earlier research identified causes of ineffective 
recovery program management in Australia (e.g. Guerrero et al. 2017; Holmes 2014; Holmes et 
al. 2016; Woinarski et al. 2016), no earlier research has been able to deliver a holistic 
theoretical model into the root cause of the problems of recovery program management. This 
research finds that the embedded Mode 1 in the conservation paradigm approach of a recovery 
institution, and the lack of project management capacity and functionalities for the management 
of recovery programs, limits the effectiveness of recovery program management and creates a 
research-practice gap. The theoretical model provides a conceptual framework that can be used 
to address these root causes.  
The four propositions and a conceptual framework that were developed from the theory and 
theoretical model provide recommendations to address the root cause and problems, and their 
application and impact on the effectiveness of recovery program management can be researched 
directly. This is a substantive theory relevant to problems in Australian recovery program 
management. However, since the root causes identified in this research are also found in other 
conservation programs, such as habitat protection, rewilding projects or tackling the illegal 
wildlife trade, it is likely that this substantive theory can be scaled up into a formal theory for 
conservation science in general. 
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8.3.2 Contribution to Glaserian GTM knowledge 
This research applies the Glaserian GTM (GGTM) as an inductive theory-building 
methodology and presents a new theory on the root cause of the ineffectiveness of Australian 
recovery program management. Aspects of the grounded theory methodology (GTM) have been 
applied in conservation research (Kittinger et al. 2012; Sutton 2015), but these researchers used 
only the specific coding techniques of the Strausserian GTM for a deductive analysis of 
qualitative data. The application of the GGTM in conservation science is original. To the 
knowledge of the researcher, there is no previous research in which GGTM has been used to its 
full capacity to investigate and build a theory in recovery or even conservation program 
management problems. The emergent substantive theory demonstrates and validates that the 
GGTM is an appropriate, systematic, rigorous and useful research methodology in the field of 
conservation science. This research extends the application of GGTM to a new field of research 
and confirms that the GGTM can generate substantive theory relevant to conservation science, 
as argued by the developers (Glaser & Strauss 1967) and other experts (Charmaz 2006; 
Urquhart 2013; Urquhart & Fernandez 2006;).  
8.3.3 Contribution to project management knowledge 
This investigation adds empirical content from conservation and recovery program management 
to the project management discipline. It also expands Hanisch and Wald’s (2011) project 
management research model, by applying the project dimensions of context, goal and design as 
the three problem dimensions for the institution of recovery program management.  It identifies 
that even though recovery programs are defined as ‘projects’, the lack of an appropriate 
structure and of project management competencies, expertise and capacity building, are 
additional key problems in recovery program management. From the findings, the conceptual 
framework for a recovery project organisation that adopts a TD approach facilitated by project 
management tools, processes and competences is proposed to address the root causes of the 
problems in recovery program management. 
There is opportunity for further research from a project management perspective. There are 
conservation project management tools available, but there is limited knowledge available on 
the effectiveness of these tools in the delivery of conservation projects and programs. 
Comprehensive project management literature is available on project organisations, project 
management in general and project success for construction, IT and government. However, 
there is no evidence that this extensive disciplinary knowledge and research capacity is also 
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applied specifically to improve project management for conservation or recovery programs. 
This research provides guidance for further research, for example, into the most appropriate 
project management styles and competencies for improved effective management of 
conservation programs, or the development of a conservation project management standard or a 
guide for the improved management of complexity associated with wicked problems such as 
conservation programs. With the increasing threat to biodiversity, especially in Australia, 
shifting some of the research effort from the well-researched sectors towards recovery and 
conservation programs will not only generate original research projects. It could also, with the 
inherent practical research approach of the project management discipline, deliver the 
knowledge required to enhance the effectiveness of recovery and conservation program 
management.  
8.3.4 Contribution to Transdisciplinary knowledge 
TD theory has been applied successfully in the fields of sustainability and environmental 
protection projects (e.g. Bradby et al. 2016; Grunwald 2018; Messerli & Messerli 2008). Torkar 
and McGregor (2012) provide four axioms as a theoretical frame for transformation towards TD 
conservation management and this study extends their theoretical frame by adding direction for 
practice and action. The findings identify the conventional conservation institution and 
conservation paradigm approach as one of the main challenges facing effective recovery 
research and program management, challenges that can be addressed through transformation to 
a TD approach. Thus, this research identifies an opportunity to further the production of 
empirical knowledge for TD research in conservation science in general and in recovery 
program management, in particular.  
Project management can be considered transdisciplinary in nature (Hanisch & Wald 2011; 
Hoffmann-Riem et al .2008; Piko & Kopp 2008). However, it is argued that TD is not well 
integrated into the project management discipline itself (Hanisch & Wald 2011). This research 
posits a fourth project management competency (in addition to the technical, contextual and 
behavioural competencies identified by Ingason & Jónasson 2009), namely, the 
‘transformational competencies’ to achieve improved TD integration. Further research into this 
fourth project management competency and into other barriers to TD integration can generate 
knowledge to improve the effectiveness of recovery program management and to improve the 
integration of TD into the project management discipline. 
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8.3.5 Summary of the contributions to knowledge 
This section summarises the contributions to knowledge in four research topics, as discussed in 
in the four earlier sections (Table 8.1).  
Table 8.1: Status of existing literature and the research contributions summarised per area.  
Research topic: Status of Research in Extant literature This research contributes to 
knowledge by:  
Conservation 
science and 
specifically 
recovery 
program 
management  
There is extended literature that offers 
detailed accounts of research into 
ineffective recovery and conservation 
programs. 
 
There is a call from conservationists for 
increased interdisciplinary research, such 
as integrated social sciences to enhance 
conservation efforts.  
 
Research by Holmes (2013) and 
Guerrero et al (2017) identify problems 
of recovery programs in Australia. 
Presenting a novel grounded 
theory into the root causes of 
the problems of recovery 
program management. 
 
Identifying the root causes of 
the problems to originate 
from the recovery program 
institution’s Mode 1 
knowledge production and 
conservation paradigm 
approach to recovery 
program management. 
 
Providing understanding of 
the problems, leading to the 
development of a conceptual 
framework that can address 
these problems through a 
transdisciplinary approach 
facilitated by project 
management. 
 
The use of an inductive 
research approach to 
investigate a perceived hard-
paradigm research problem. 
 
Confirming and advancing 
the findings by Holmes 
(2013) and Guerrero et al. 
(2017) through the 
application of an inductive 
research methodology. 
Grounded theory 
methodology 
(Glaserian)  
There is evidence of the extensive 
application of GGTM in other areas, but 
there is no evidence of GGTM as a 
theory-building methodology being 
applied to conservation or recovery 
program management. 
Applying the GGTM to 
investigate the problems of 
recovery program 
management. 
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Aspects of the GTM (Strausserian) have 
been applied as a coding technique for 
conservation research. 
Demonstrating that the 
GGTM is an appropriate and 
rigorous methodology for 
theory building for 
conservation paradigm 
research. 
Project 
management  
There is evidence of specifically 
developed project management tools for 
conservation project management. 
 
There is no evidence in the literature of 
effective application of either these tools 
or project management to conservation 
and recovery program management. 
 
There is comprehensive disciplinary 
project management literature available 
on project organisations, project 
management in general and project 
success in construction, IT, government 
etc, but no evidence of project 
management research for conservation or 
recovery programs. 
 
This research applies the three project 
dimensions of the project management 
research framework by Hanisch & Wald 
(2011). 
 
 
Developing a conceptual 
project organisation for 
recovery program 
management to address the 
problems identified in the 
theoretical model.  
 
Applying project 
management knowledge to 
the area of conservation and 
recovery program 
management. 
 
Using project management 
as a vehicle to facilitate the 
integration of a TD approach 
for the management of 
recovery programs. 
 
Extending the project 
management research 
framework by Hanisch & 
Wald (2011) to the problems 
of recovery program 
management. 
  
TD  There is extended recent literature and 
evidence of the use of TD to address 
environmental and sustainability 
problems.  
There is one paper, i.e. Torkar & 
McGregor 2011, that argues for a 
theoretical approach to conservation TD. 
No other evidence could be identified of 
TD application to Australian recovery 
program management. 
Delivering a conceptual TD 
application for recovery 
program management 
research projects. 
 
Identifying subjects for 
further research to improve 
the integration of TD into the 
project management 
discipline and recovery 
program management.   
 
  
 233 
 
8.3.6 Contributions and implications for methodology and practice 
The research determines that two of the main of the root causes of the problems in recovery 
program management are the Mode 1 research and the conservation paradigm perspectives 
embedded in the institution that manages recovery programs. This institutionalised approach 
emphasises KOT through research and results in a two-faceted research-practice gap. The 
research-implementation gap has been well identified in conservation science (McAlpine et al. 
2015) and researchers argue that the gap can be bridged in many ways. One example is to 
improve interdisciplinary knowledge production through the integration of social sciences into 
conservation research (Bennett et al. 2017; Teel et al. 2018;). Another is to address management 
capacity in such areas as leadership skills (Black, Groombridge & Jones 2011; Elliot, Ryan & 
Wyborn 2018; Guerrero et al. 2017), stakeholder management (Barmuta, Linke & Turak 2011; 
Holmes et al 2016; Young et al 2013) and project management (Barlow et al 2016). However, 
these recommendations refer only to two of the knowledge requirements, namely knowledge of 
theory and knowledge of transformation. The three phases of a TD research project, namely 
framing the problem, analysis and finally implementation and impact evaluation, provide a 
structure to integrate other types of knowledge.  TD research focuses on the co-creation of 
knowledge for the three types of knowledge (knowledge of theory, knowledge of elements, and 
knowledge of transformation) through cooperative learning with all actors involved, thereby 
closing this research-practice gap. The TD discipline argues that it is critical to integrate the 
practice-based knowledge and experiences of non-academic actors into the design, development 
and delivery of research and solutions, to bridge the research-implementation gap (Hirsch 
Hadorn et al. 2008a). One of the reasons for the non- integration of knowledge of elements is 
that actors’ experiences and practice-based knowledge are difficult to study empirically (Fry 
2018, p.114) from within the hard-research paradigm of conservation research.  
To enable the integration of Interventionist TD for conservation research, conservation 
researchers will need to reflect on their philosophical paradigm perspectives and accept the 
relevance of different types of knowledge and the co-creation of knowledge with other actors. 
They also need to define a (new) ‘common’ language and goals for cooperating with non-
academic actors (Christinck & Kaufmann 2018, p.181; Padmanabhan 2018b, p.195) in such 
research projects. This will open up opportunities to integrate new and innovative 
methodologies into conservation research, which in turn can be expected to lead to creative and 
innovative solutions for recovery and conservation program management. 
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The implication for practice is that due to the involvement of actors, the integration of different 
types of knowledge and the phases of TD research (framing of the problem, analysis and 
implementation and impact evaluation), the research-practice gap would be reduced. However, 
TD research projects are known to be more intensive than normal traditional research projects, 
and take longer due to the extensive (non-academic) actor and stakeholder engagement (Bieling 
et al. 2018, p.146; Singer-Brodowski et al. 2018, p.66). Furthermore, to achieve a TD research 
project, appropriate project management competencies and expertise need to be present, either 
through growing capacity among conservationists and/or integrating experienced project 
managers to facilitate the TD delivery of the research project by a project-based organisation.  
8.4 Justification and Limitation of the Research and Method  
Through the GGTM, it was possible to contribute to the current level of knowledge and provide 
new and innovative knowledge in the form of theory, a theoretical model and a conceptual 
framework to address the root causes of the problems of recovery program management. The 
GGTM allowed for a direct investigation into the problems as experienced by recovery experts 
without being restricted by a research paradigm. The propositions and the recovery program 
organisation, developed through integration of the extant literature, are proposed as a holistic 
solution and can be directly applied and tested in the real world of recovery program 
management in Australia.  
The GGTM is recognised as a systematic, robust and rigorous method to research any data or 
combination of data in other fields of research (Fernandez 2003; Glaser 1978; Urquhart 2013 
Urquhart & Fernandez 2006). It is known that some researchers find it difficult to place GTM 
within their epistemological assumptions (Urquhart & Fernandez 2006). From a conservation- 
paradigm perspective, the GTM (both Glaserian and Strausserian) may raise questions of 
validity and robustness of the findings, due to its inductive approach and the involvement of the 
researcher in the collection and analysis of the data. However, the solid and tested concepts of 
GGTM (Fernandez 2003; Glaser 1978; Glaser & Strauss 1967; Urquhart 2013) can address 
such questions. Furthermore, the application of GTM and the wide range of research outcomes 
in different fields, such as IT (e.g. Fernandez, 2003; Urquhart 2013), management research (e.g. 
Fendt & Sachs 2008), engineering (Crownover 2005), and sustainability (e.g. Apostolopoulou 
et al. 2012; Cartner & Dresner 2001) demonstrate the opportunity for new and original 
knowledge in the field of recovery program management to emerge.  
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Those working in the conservation paradigm and those unfamiliar with inductive research, may 
deem the GGTM a subjective methodology. Indeed, in GGTM the researcher cannot be 
separated from the subject of study (Fernandez 2003) and thus it is impossible to eliminate bias 
from a hard paradigm perspective. The coding processes depend on the decisions of the 
researcher, e.g. the coding of the incidences which are deemed relevant (Charmaz, 2006, pp.18-
21), and the theorising is also done by the researcher (Charmaz 2006, p.130). It is likely that 
other researchers would have differences in findings or outcomes, or at least in the way the 
outcomes are articulated, due to their own paradigm perspectives, networks and professional 
experience. However, the GGTM’s tools and processes are designed to validate all data for 
relevance (and avoid biases) throughout the analysis (Fernandez 2003). For this research, the 
chain of evidence (see Section 5.7) discerns the researcher’s decisions and provides the process 
of the validation of the data which resulted in the emergent substantive theory.  
 
The researcher’s experience and knowledge in the field under investigation is deemed beneficial 
for GGTM (Fernandez 2003; Urquhart 2013, p.28). The so-called non-committal knowledge 
provides a level of background understanding to the existing knowledge, especially for the first 
phase of the GGTM, to ensure that the research questions and the GGTM research deliver new 
knowledge (Urquhart 2013, p.30; Urquhart & Fernandez 2006). The need to achieve theoretical 
saturation required the researcher to continually ‘look for’ data and ensure that data was sourced 
widely and that participants from outside the researcher’s already established network of 
recovery experts were included as well.  
 
Through its focus on conceptualisation, GGTM offers a systematic and rigorous approach to 
investigate qualitative data (Fernandez 2003). That the GTM coding processes and tools are 
suitable and appropriate for conservation research has been demonstrated by Kittinger et al. 
(2012) and Sutton (2015), who used GTM coding processes to analyse qualitative date for 
robust conservation outcomes. However, they did not use the GTM to its full extent to build 
theory. For this research, the GGTM was used as a theory-building methodology. The inductive 
approach of the GGTM focused the analysis on theory building from the data up, to generate 
new insights into the field under investigation (Urquhart 2013, p.11). The inductive GGTM 
enquiry did not restrict or limit the investigation to the conservation paradigm (which 
emphasises reductionist deduction), and proved to be an appropriate methodology to answer the 
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research questions and provide knowledge in the form of a theory and theoretical model 
grounded in data with direct relevance to practice. 
The five categories used to test the theory (see Section 7.6) and the transparent description of 
the GGTM analysis in this research demonstrate that the methodology was applied correctly 
and as intended by Glaser (i.e. to build new theory). This research presents a theory and a 
conceptual framework with a solution that is consistent with the earlier findings of problems in 
the institution of recovery program management by Holmes (2013) and Guerrero et al. (2017). 
However, through the GGTM, which offered a different perspective and means to analyse data, 
new and original knowledge emerged as the root causes of these problems, and thus advanced 
the finding by Holmes (2013) and Guerrero et al. (2017).  
From the researcher’s perspective, the GGTM has one limitation. Glaser (1998) stresses that 
with the process of theoretical sensitivity the researcher needs to read widely (especially in the 
last phases of the GGTM). However, as argued by Urquhart (2013, p. 136-7), this would be too 
demanding, and indeed, how wide should a researcher search for extant and relevant literature, 
with such extensive scientific literature sources available? Due to practical and time restrictions, 
the researcher needs rather to be guided towards assumed relevant literature and theories 
through their own, PhD supervisors’, and other fellow researchers’, background and expertise. 
For this research, the project management literature took precedence in the search for extant 
theory, as the PhD was initiated in the project management discipline and both supervisors are 
project management scholars. During the second phase of the GGTM, when it was found that 
the project management literature could not satisfy the theoretical saturation, the researcher 
extended the literature search. The TD knowledge, in association with the project management 
disciplinary knowledge, offered the theoretical saturation for the development of the theory and 
theoretical model.  
In further reference to the literature review aspect, GGTM dissertations typically do not start 
with literature review chapters. This is in contrast to other methodologies where the extensive 
literature review is an integral part of the initial research project framing and is always 
described at the start of the thesis. For GGTM the intensive review of the literature takes place 
during the coding rounds and plays a key role in confirming, extending and generalising the 
findings and emerging theory past the substantive area of research. For this GGTM dissertation, 
the review of the literature of the three main bodies of knowledge relevant to the problem, 
 237 
 
namely, recovery, project management and TD, are described in the first three chapters, even 
though the literature review was not completed at the start of the research project. Taking the 
more conventional approach of a PhD dissertation, it was intended to provide a clear 
understanding of the existing research and to frame the problem under investigation before 
launching into the GGTM and its findings. 
This PhD project was initially defined as an interdisciplinary research project; the research used 
an inductive methodology, the GGTM, within the conservation paradigm perspective. In 
hindsight, the research questions align closely with a TD-paradigm research project, even 
though the researcher was not aware of the TD paradigm at the start of the research project. 
Upon reflection, this research project is in part TD; the research includes recovery experts’ 
perspectives and experiences and the research transcends discipline boundaries, even though it 
does not co-create knowledge with these actors. Furthermore, the research completes only two 
of the TD research phases, i.e. it frames and analyses the problem, but does not implement the 
conceptual framework, evaluate its impact, nor does it test the theory.  
8.5 Further Research 
The research findings recommend a conceptual framework of a program organisation as a 
structure for recovery program management. In this framework, a TD approach is integrated, 
the results are delivered through project management, and the root causes recovery program 
management problems in Australia can be addressed. The framework for recovery program 
management can be applied and tested in the real world for its effectiveness. The following 
sections propose further research to test the conceptual project organisation and expand the 
substantive theory. 
 
8.5.1 Further research to test and expand theory 
With the in-depth understanding provided by the theoretical model into the problems of 
recovery program management, and the associated conceptual framework to address these 
problems, several research projects can be proposed. These projects are categorised within a TD 
framework to identify the knowledge requirements, and the manner of knowledge production, 
for shorter-term knowledge generation, as well as longer-term extension of the substantive 
theory (Table 8.2). 
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Table 8.2: Proposed research projects to test the recovery program theory 
 Short-term (1-3 years):  
Further research to facilitate transformation to a 
project organisation type of recovery program 
management  
Longer-term (after 4 
years): 
Further research to 
evaluate the 
effectiveness of the 
recovery project 
organisation  
Type of 
Knowledge 
 Knowledge 
production 
 
Theory - Identify level of PM competencies 
and capacity in recovery experts, and 
use of existing project management 
tools in recovery program 
management 
 
- Identify current level of integration 
of (non-academic) actors in current 
recovery efforts 
KOT, KOE, 
KOTr 
 
 
 
 
 
 
 
KOT, KOE 
 
 
 
 
 
 
 
 
Apply evaluation 
framework to measure 
level of transformation 
and effectiveness of the 
project organisation 
structure or other 
structures more effective 
for recovery program 
management 
(through TD research) 
Elements - Develop a common language 
between science and practice for 
recovery program management27 
- develop rules and methodologies for 
cooperative learning and co-creation 
of knowledge  
 
KOE, KOTr  
 
 
Transform
ation 
- Identification of a current structure 
in which the proposed project 
organisation could be initiated (see 
Section 8.5.2) 
 
- Develop project management 
capacity for the integrative project 
management tool-kit for the recovery 
program organisation.  
 
- Develop framework to evaluate 
effectiveness of recovery programs 
management (i.e. according to criteria 
of project outcomes and outputs, 
effective and efficient project 
management, integration of types of 
knowledge, actors’ input, fundraising 
etc.)  
KOE, KOTr 
 
 
 
 
 
 
KOT, KOE, 
KOTr 
 
 
 
 
 
 
KOT, KOE, 
KOTr 
                                                 
27 For example, ‘the wild’ comprises different definitions for individual stakeholders in a recovery program, though it is used as 
some defining criteria in recovery objectives of species. 
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8.5.2 Developing formal theory 
As mentioned in Section 8.3.1., further research could also include a study to expand the 
substantive theory of the problems of recovery program management into a formal theory for 
the conservation science discipline. Formal theory focuses on high-level conceptual entities, 
such as network theory, and can be widely applied as a theoretical framework for any research 
(Urquhart, 2013, p.192). The substantive theory emerging from this research could be expanded 
into a formal theory through applying GTM to investigate, for example, the impact of the 
institutional approach on the management of other conservation programs, such as rewilding 
projects, habitat protection and tackling wildlife crime.  
 
8.5.3 Further research specific to TD and project management theory  
The outcomes of this investigation also provide a starting point for the project management 
discipline to research the effective project management of conservation programs in general. 
Further research into overcoming the barriers against integrating a TD approach into the field of 
conservation science, and other fields, should also be pursued, considering the positive impact 
TD research projects have had on facilitating sustainability and environmental protection 
projects, for example in Germany (Grunwald 2018), Switzerland (Messerli & Messerli 2008) 
and Australia (Bradby et al. 2016). 
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8.6 Summary of Conclusions  
This research used GGTM to deliver new knowledge, in the form of a theory and a theoretical 
model, into the root causes of the problems of effective recovery program management. The 
emerging theory is that ‘the current ‘organisation’ of recovery programs does not include the 
appropriate dimensions to address and manage recovery programs effectively’. The theoretical 
model incorporates the three problem dimensions of goal, context and design to generate a new 
understanding of the problems of Australian recovery program management. This 
understanding is extended and completed by the extant literature.  
In conclusion, three root causes emerged from the substantive theory and theoretical model:  
1. The current institution of threatened species recovery program management does not 
provide an effective structure to deliver recovery programs in Australia. 
2. The conservation paradigm of conservation research does not have the capacity 
(because it prioritises knowledge of theory) to resolve the problems impeding effective 
recovery program management. 
3. Conservationists have limited capacity and/or capacity building in project management 
competencies and skills necessary for effective recovery program management. 
 
Through the integration of the project management and TD literature, it is possible to 
recommend a conceptual framework for a recovery project organisation that can address these 
problem dimensions and improve the effectiveness of recovery program management.  This 
conceptual framework requires a transformation of the current recovery program institution into 
a program organisation structure in which project management competencies and skills, 
including capacity building, facilitate a TD research approach to recovery program 
management.  
Further TD research is proposed to test the effectiveness of the recovery project organisation. 
The outcomes of such research can be used to engage and gain the support of academia and 
government for the TD-paradigm concept and the proposed program organisation.  
This research provides a conceptual framework to transform recovery program management in 
Australia and to limit further Australian species extinction; it can also deliver an exemplary 
approach to managing the wicked problems of conservation worldwide.  
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Appendix I: Interview Guide  
 
Introduction 
My name is Madelon Willemsen. I am a PhD student at the University of Technology Sydney. 
I am doing research in the problems of the Australian Recovery Projects. The objectives of my 
research are to gain understanding of the problems, issues and successes in Australian 
Recovery Projects and to build a project management framework to enhance success. I will be 
asking you a few open questions to direct the interview – feel free to be as extensive as possible 
in your answers. This interview will take about one hour of your time.  
 
Consent 
Do you consent to: 
1. To participate in this interview? Yes / No 
2. Recording of this interview so I can transcribe it and use if for analysis? Yes / No 
3. Your responses will be anonyms but a list of interviewees will be included in my thesis – do 
you have any objections for your name and your position to be published in the appendix? Yes 
/ No    If YES, how would you like your participation to be listed? 
 
General Details of Interviewee 
- What is your experience with Recovery Projects? i.e. species 
- Through what institution are you involved? i.e. government, practitioner (zoos etc.), 
academic, NGOs etc. 
- What is or has been your role in a Recovery project? i.e. researcher, practical etc 
 
• Question Guide 
• Main Question • Additional Question • Clarifying 
Question 
• What do you consider a 
successful recovery project? 
• What are the parameters? o  
• Can you tell me about 
Australian Recovery Projects 
problems you have 
encountered? 
• How did you learn about 
these problems? 
• Why do you think this is a 
problem? 
• Under what circumstances 
does this problem arise? 
• What is the scope of this 
problem? 
• Can you expand on 
this? 
• Can you tell me 
something else? 
• Can you give me 
an example? 
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• How do you explain the 
problem? 
• In your opinion what is the 
main or worst problem in 
recovery projects? 
• Why? 
• In general what do you think 
your recovery colleagues 
think the problem is?  
•  
• What do you need to make 
your programs successful?  
•  •  
• Who else do you think I 
should talk to? 
•  •  
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Appendix II: Example of coding in NVivo  
This is an example of the use of NVivo for the open coding round. The personal details are 
redacted to maintain anonymity  
Open Code: Recovery Plan 
 
<Internals\\Interview Transcripts\\Carly_Cook_-_5122013_1255_PM> - § 1 reference coded  [1.18% 
Coverage] 
Reference 1 - 1.18% Coverage 
 
 think it really would benefit from being a bit of a team effort, because I think scientific input 
into a recovery plan is really important, but scientists don’t necessarily have a good 
handle on the actual realistic constraints on a recovery program. So I think you need 
both those perspectives, because it’s the people who actually have to run the recovery 
program who have a sense of whether it’s completely unfeasible to achieve what’s 
being proposed, or strike some balance between what is ideal and what’s achievable. 
 
<Internals\\Interview Transcripts\\Cathy_lambert_-_Monday16122013_15_04> - § 2 references coded  
[3.76% Coverage] 
Reference 1 - 2.58% Coverage 
 
there isn’t sufficient review of the document. It’s a 10-year plan generally and so much can 
happen in the space of 10 years, and because everyone’s just so busy trying to keep 
their head above water, I think the reviews get left off the radar sometimes, and I think 
it’s really important. I’m sure there are reviews that are meant to be held throughout 
the life of the plan, but I’m not sure if they actually get done often enough or well 
enough. Maybe a mid-term review and we can have the flexibility to be able to adjust 
our criteria and our costing. I think it’s unreasonable to be able to project costing 
ahead 10 years, and that’s what we have to do, and that’s pretty unrealistic because 
things change and you have to adapt. 
 
Reference 2 - 1.18% Coverage 
 
So I think the documents are a little bit too long. Perhaps they can be reworked so that 
the general objectives and everything and the background are all over 10 years, but 
perhaps you can only really project forward five years with costing and a few of the 
other things in there. So within a 10-year plan, you have two 5-year sub-plans. 
 
<Internals\\Interview Transcripts\\Dan_Harley_-_5122013_238_PM> - § 1 reference coded  [0.13% 
Coverage] 
 
Reference 1 - 0.13% Coverage 
 
And it’s reflected in how we structure our recovery plans 
 
<Internals\\Interview Transcripts\\David_Hunter> - § 4 references coded  [6.18% Coverage] 
 
Reference 1 - 1.95% Coverage 
 
I think a number of things are really critical. I mean, obviously there’s inevitably got to be some 
sort of aspirational objectives/components to the recovery program that put things in a 
more long-term, bigger picture sort of perspective, but typically recovery programs are 
for a duration in the order of five to seven or eight years, and so I think having actions 
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that are targeted to the timeframe that is covered by the recovery plan is important, 
and having actions and objectives identified in a way that means that they can be 
assessed in some sort of quantitative fashion in the future.  
 
Reference 2 - 1.92% Coverage 
 
recovery plans need to be written by people who have some sort of fundamental 
investment or motivation in the outcome being a tangible outcome for the species. So 
the outcome is not just a scientific publication or whatever else. It is geared 
specifically towards what is the key threat, and that’s kind of important, because a lot 
of people who write recovery plans have a more scientific background, and yet more 
often than not the most fundamentally important way forward is more to do with 
social aspects of land management or whatever the key threatening process is with the 
species. 
 
Reference 3 - 0.38% Coverage 
 
you know, it’s very important that the program is very focused on addressing that key 
threat in a management sense. 
 
Reference 4 - 1.92% Coverage 
 
it’ll be an individual that drafts it, but it then has adequate review by a group of people, but I 
think in terms of the production of a recovery plan, where I’ve seen things work well 
previously is that the structure of the plan is workshopped so that you actually get the 
necessary stakeholders together in some sort of forum, and that the actual structure of 
the recovery plan in terms of specific objectives and actions, etc, is the result of a 
workshop with relevant stakeholders. And then the flesh is put on the bones, and then 
it’s put out to review to those stakeholders again. 
 
<Internals\\Interview Transcripts\\Graeme_Coulson_-_5122013_1001_AM> - § 1 reference coded  
[0.48% Coverage] 
 
Reference 1 - 0.48% Coverage 
 
So until some new directions were developed, it was basically just going nowhere. So I came in 
at about that point when people were reviewing the entire process, and asking new 
questions, and trying to set new goals, even to see whether they had any goals. 
 
<Internals\\Interview Transcripts\\Graeme_Gillespie> - § 3 references coded  [1.79% Coverage] 
 
Reference 1 - 0.48% Coverage 
 
Historically, 24 years ago, writing a recovery plan was a fairly straightforward exercise. You 
formed the recovery team and then that team got together and they wrote a plan, and 
that was a fairly straightforward, relatively quick exercise, and then you attempted to 
implement that plan. 
 
Reference 2 - 0.30% Coverage 
 
 So the recovery plan itself had become an irrelevant document. The process had 
broken down. So that’s a big issue and that’s influenced my view of the process quite 
considerably. 
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Appendix III: The 52 Open Codes.   
The initial 52 Open Codes before the merge of the codes that were found similar during the 
constant comparison, including the number of sources and coding references as an indication of 
the relevance in the emerging theoretical codes. 
Codes: 
# of 
sources 
# of 
coding 
references 
 Codes: 
# of 
sources 
# of 
coding 
references 
Between States 5 8  Recovery 5 7 
Budget - Funding 1 6  Recovery Action 7 22 
Closing a program: problems 4 7  Recovery Objectives & Goals 12 40 
Comment of Recovery Team 1 2  Recovery Plan 13 36 
Communication 11 31  Recovery Programs 22 68 
Conservation Programs 5 16  Recovery Team 17 149 
Conservation Success - 
Definition of recovery 
success 
22 66  
Recovery Team Efforts - in 
situ 
2 2 
Decision-making 10 30  Research 14 37 
ecosystem-habitat vs species 3 11  
Solutions for ineffective 
Recovery 
2 2 
Ex-situ component 12 32  Roles of Recovery Experts: 
5 
 14 
Federal & States Legislation 
and Recovery Programs 
13 55  Academic 1 3 
Funding Assistance with 
conservation - Habitat & 
Species  
6 6  Ex-situ Expert 1 5 
Funding Cycles 10 17  Manager 1 5 
General funding 15 52  Policy maker 1 4 
General problems 25 168  Practitioner 1 5 
Implementation phase: 
problems 
4 5  Senate Inquiry ACT 1 76 
Initiation phase: problems  5 7  Senate Inquiry QLD 1 27 
Interdisciplinary 8 28  Senate Inquiry VIC 1 37 
Knowing - Doing Gap 14 43  Senate Inquiry WA 1 13 
Legislative requirements 3 4  Species 12 30 
Monitoring & Evaluation 5 7  Stakeholders 21 101 
Planning phase: problems 6 25  State Funding 1 1 
Planning Tools & Process 4 10  Support for Conservation 3 4 
Prioritisation or Triage 16 78  Technical problems 13 56 
Project Life Cycle Recovery 
programs 
16 45  Threat factor 7 22 
Public Agencies and 
Community 
8 26  Vision 1 4 
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Appendix IV: Example of the Coggle mind map for the category of ‘Success’  
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Appendix V: Picture of the Selective and Theoretical coding rounds 
the Selective and Theoretical coding rounds was completed with hand-written notes and post-its on the two printed Coggle maps – this is one example 
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Appendix VI: Figure of the funds provided to successful threatened 
species recovery programs in Australia  
This figure provides the funding (AUD) as provided for successful recovery programs in 
Australia and the total needs anticipated for the next 5 years. Note that the life of the 
problems is varied markedly across the cases. The vertical axis is the number of case studies, 
K is thousands, M is millions (in 2016) (copied from Garnett et al 2018b, p.318). 
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